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PRIZE PROBLEMS FOR STUDENTS. 


I. Prove that the value of a proper fraction is increased, and an 
improper fraction diminished, by adding the same quantity to both 
terms of the fraction; and that the reverse is the case when the 
same quantity is subtracted from both terms of the fraction. 

Il. A common tangent is drawn to two circles which touch each 
other externally ; if a circle be described on that part of the tangent 
which lies between the points of tangency as diameter, this circle 
will pass through the point of contact of the two circles, and will 
touch the line joining their centres. 


A 2 + Ay Lz + ag 2 


a? v oe as V + age Xe 


ap" 2; ot ao Le 4 act Le 
and obtain symmetrical expressions for 2, %, &c. 


IV. Prove that sin" (6 — p) sing is a maximum when 
sin(@ — 2g) = a sin 0; 


6 being a given constant, and » the variable. 
VOL. Il. 19 
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V. The notation of Problem V. in the November No. being re- 
tained, prove that in the plane triangle 


1 1 1 1 
at gt ee? 


and in the spherical triangle, 


ig ee he en hee POR 
tan g/ tan 9” tang’ tang cos’ 7 cos” g 4 





cos 3! - cos 6” cos 0!” cos 3 


cos g’ cos g"! cose!’ cosg” 





REPORT OF THE JUDGES UPON THE SOLUTIONS OF THE 
PRIZE PROBLEMS IN No. II., Vol. IT. 
Tue first Prize is awarded to Grorce B. Hicks, Cleveland, Ohio. 
The second Prize is awarded to Witu1Am Hincucurrre, Barre Plains, 
Mass. 


The third Prize is not awarded. 


Prize SotvutTion or Prostem III. 
By GrorceE B. Hicks, Cleveland, Ohio. 
Of all right-angled plane triangles having the same given hypothenuse, to find the 
one whose area is the greatest possible. To be solved by Algebra. 


Since the hypothenuse is constant, the area is evidently a maxi- 
mum when the perpendicular dropped from the right angle upon 
the hypothenuse is a maximum. Let zy be the sides, ¢ the hy- 
pothenuse, p the perpendicular, and d one of the segments of the 
hypothenuse. Then 


PH+P@=e7, pPo(e—dp=Y~, P+/H =A; 
whence (1) 
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But the greatest value p* can have, and d still be real, is } 2; 
..p=te,d=he, .-. the triangle is isosceles, and z= y=c y }. 
Otherwise, put d= w + le. 

. p=ed—d’=—1e — wv’, which is obviously a maximum 
when w= 0, .:. p= 4c and «= y as before. 

Or, (1) may be written p?—d(e—d). But d(c¢ — d) is the 
product of the segments of the hypothenuse, which we know to be 
a maximum when the segments are equal; the result already found. 


SEconD SOLUTION. 


By Witu1am Hixcncuirre, Barre Plains, Mass. 

Let ABC be right-angled at C, from which drop the perpen- 
dicular CD. Put AB=2a AD=a+2, BD=a—z. Now, 
1 AB Xx CD=a maximum. But AB is given; therefore CD 
and hence CP? =amaximum. But CP=ADxK BD=e—# 
=a maximum whenz=0. ...AD=BD=CD. .-.AC= 
BC=ay2; whence the required triangle will contain the greatest 
area when the sides containing the right angle are equal. 


Prize So_uTion or Prosiem IV. 
By Witu1am Hixcncuirre, Barre Plains, Mass. 

What is that fraction, the cube of which being subtracted from it, the remainder is 
the greatest possible? To be solved by Algebra. 

Let x denote the required fraction. Then, by the question, 
2—2#=y=amaximum. Denote a negative root of this equation 
by —a; then 2 —z-+ y= 0 divided by z + a= 0 gives a quo- 
tient, 27 — az + a —1=0 (1), and a remainder, a’ —a—y= 0. 
But by solving, (1) gives 





atvV4—3e@ 
5 ; 


== 


Now, it is evident that, if y is positive, z is less than 1; and since 
zt—2#=y = & —4a, it also follows, that when y is the greatest 
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possible, a must have the greatest value which will make z real. 


1 
= 


= : 


Prize SOLUTION OF PROBLEM V. 


.4—3¢=—0; or a= 


By GeoxGe B. Hicks, Cleveland, Ohio. 

If, in a plane or spherical triangle, A, B, OC denote the angles, and a, 6, ¢ the sides 
respectively opposite them; and if we produce the sides of the triangle, and consider 
the three circles which touch two of the sides interiorly and the third side exteriorly ; 
and denote by r, @ the radii of the circumscribed and inscribed circles; by 9’, 9”, oe’, 
the radii of the circles touching exteriorly the sides a, b, ¢ respectively; by 0’, 5”, 5’, 
the distances of the centres of these circles from the centre of the circle circumscribed 


about the primitive triangle ; then we have in the plane 


— sin A + sin B+ sin C= 4 cos $A sin} Bsin } C, 
sin A — sin B-+- sin C= 4 sin} A cos} Bsin} C, 
sin A + sin B— sin C= 4 sin} A sin} Beos } C, 
and in the sphere 
— sin A + sin B-+- sin C= 4 cos} A sin} Bsin3 C. —r 
208 F COS p 
. . . , ‘ cos §” 
sin. A — sin B+- sin C= 4 sin} A cos} Bsin} C. caeeme"’ 
sin A + sin B— sin O= 4 sin A sing Boos} C. —° — 


cos7r cos p” * 


First Part.— In plane trigonometry 


F __ . /(s—e) (s —5) sa. fee~e. 
sin 3} A = \/ he , cos } A = \/ “Weg 





and similar expressions may be found for the other angles by simply 
permuting the letters. Now 


— sin A +-sin B+-sin C= 2(—sin}A cos} A+ sin} B cos$ B+ sin} C cos} C) 


=: 3 





putting M = ys (s — a) (s —b)(s—c). But 


4cos} Asn} Bsing C—2u(—*t?+ »¥ 


abe 


observing that s = } (a+ 6+ c). 
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*, —sndA+ snB+ sn C= 4eos}Asini B sin} C; 


and in the same way the remaining equations may be found. 
Second Part.— By a process precisely similar to the above we shall 
find for the spherical triangle 


. . : — si sin 6 sine 
— sin A + sin B+-sin C= 2 M(—=* males os}, 


sina sind sine 


; ; sin (s —a 
4cos} Asn} Bsn} C= 4 u( ( ) ). 


sin a sin} sine 
It only remains to show that 


cos 6! — sina + sind + sine 


cos7 cos! 2 sin (s — a) 

Let ABC be any spherical triangle, and 0 the 
centre of its circumscribed circle. Produce AB and 
AC until they meet in A. Let A’ C= 4, and 
AB=c Put BK=a, KA=8, CH=~y}. 
Thena=a+tyh—=8+y7aq—a4+8. 


), #Xmen At. es 


2 —— se . \ 


We also have BO=r, OK=0, OO =34’; and since AOB, 
AOC, BOC are isosceles OBC=}(—A+ B+ CC), CBO 
= }(x— B); 

+. OBO =j2—}(A—C). .°. cos OBO'=sin} (A— C0) = re BO 


sinr sin BO’ 
But from the right-angled triangle B OK, 


sin @’ sin gy! 


cos B O0' = cose’ cos(s —c), sn BO = —~— = 
pcos ( ) sin} (n — B) ~~ cos$ B’ 


Substituting the values of cos B 0’, sin B 0’, in that of sin }(A— C), 
sin}(A—C) _ sing (a—o) 


— . 


we get, by observing thx 
Bets DY ving that cos $B sin dd 


ee. a OD tanr tan 9’ + cos (s — c). 


cosrcosg@’ — sing B 
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But by Youne’s Trig. pp. 128, 134, 
2 sindasinidsinic 
tanyv tang = — ets) re; 
___ 2sinJasin}e sin} (a — ec) + sin(s — a) cos (s — ce) 
sin (¢s — a) 


— sina sin } sine : 
eae , as required. 





The value of tanr and tang’ is easily found from the triangles 
BOG, BO K, and tanr may be reduced to an expression in terms 


of the sides by making use of the usual formulas, which give sin } A, 


cos 3 A, &c. in terms of the sides, and sin 4a, cos 4a, &c. in terms of 
the angles. Whence will result the value of tan tan 9’ given above. 
Smon Newcomes. 


W. P. G. Barttett. 
Truman Henry SAFFORD. 





PRIZE ESSAY ON CENTRAL FORCES. 


sy Davip TROWBRIDGE, Perry City, Schuyler Co., N. Y. 


1. In the following essay I shall take the well-known and funda- 
mental equations of motion 


(1) D?iz+X=0, Diy+Y=0, D?z+7=0, 
for granted, as they are to be found in treatises on Mechanics. In 
these equations z,y, z are the rectangular co-ordinates of the mov- 
ing body, and X, Y, Z are the forces directed along the co-ordinate 
axes of 2, y, 2 respectively. 

2. Let # represent the central force acting on the moving body, 
M;; let a, 8, y be the angles which its direction makes with the co- 
ordinate axes x, y,2 respectively; let r equal the distance which 
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separates the centre of gravity of the body M from the centre of 
gravity of the system, this latter point being the centre of attrac- 
tion. We then have, assuming this centre for the origin of co- 
ordinates, 


(2) X= Reosa, Y= ReosB, Z= R cosy. 
(3) z=rcosa, y=rcosB, z=—,r cosy. 
Equations (2) give 


4 X _ cose Y __cosg Z cos 7 
( ) Y ~~ cos 8’ Z~ cosy’ X ~~ cosa’ 


Equations (3) give - 


(5) r_ cose@ y cos 8 = 
Z cosy? 2 COS 


cos 


y_cosp? 


Substituting these values in equations (4), clearing of fractions, and 

transposing into the first member, we obtain 

(6) Xy— Ye=0, Ye—Zy=0, Ze—Xz=0. 

Substituting in these equations the values of X YZ, as given by 

equations (1), we obtain 

(7) yD?2—2 D2? y=0, 2 D?y—y D?z =0, «x D?z—2zD?x=—0. 
3. The integrals of (7) give, letting ¢, c’, and ¢” be the arbitrary 

constants introduced by integration, 

(8) yD,«—2zDy=c, 2zD,y—yD,z2=¢, «D,z—2D,4=c’". 


If we multiply each of these equations by the variable which it 
does not contain, and take their sum, it will reduce to 


(9) Cxateytez=—0. 

This is the equation of a plane passing through the origin of co- 
ordinates, or centre of attraction ; and hence the co-ordinates of the 
body M are also the co-ordinates of a plane; and therefore the 
curve described by J is always found in the same plane, or it is a 
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plane curve. It will not be necessary, then, to retain z in our dis- 
cussion of the subject; and by putting it equal to nothing our 
investigation will be much simplified, and the conclusions none the 
less general. 

4, Putting z and Z equal to nothing in equations (1) and (8), we 
obtain 
(10) D?a4+X=0, (11) D?y+V=0, (12)yD,c«—z«cD,y=c. 
The integral of (12) gives 
(13) J(ydz—ady)=ct+ @ 

5. Let us now interpret equation (13). In Fig. 1 let PM Y rep- 
resent the curve described by the body ™; S, the centre of attraction; 
S Y and SP, the axes of y and z respectively; PS M= go = the 

angle which the radius-vector makes with 

the axis of z, and the other lines as marked 

in the figure. Then the area PX M=—/ydz’. 

But 2 = SP —z; and since SP is con- 

stant, we have dz ——dz. Substituting 

this value in the above equation, we find the 

area PX M=—/fydz. The sector PS M 

m1 is made up of the area PX M and the triangle 

SMX. Therefore sector PSM=SMX+PXM=theyt+ 


Sydz=12ry—fydz. This being differentiated and reduced, gives 


d (sector PSM) = — =~ _.) 3 edt, from (12). 


We therefore have 
(14) 2sector PSM=—/S(ydzx—ady)=—ct4 C. 


Had we chosen the sector S YM, we should have found it equal to 
+ /(ydz—azxdy), the only difference being in the sign of the 
expression. In the first case the area is reckoned from the axis S P, 
and in the second it is reckoned from the axis S Y. We therefore 
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infer that equation (13) is an expression for the area passed over by 
the radius-vector. This area ought to be equal to nothing when 
t= 0; hence C= 0. This reduces (13) to 


(15) S(ydx—ady)=et. 


Since ¢ is constant (15) makes known this law; The area passed over 
by the radius-vector is proportional to the time. 

6. This was found to hold true in the motion of the planet Mars, 
by the celebrated Jonn Kepter; and he extended it by analogy to 
all the planets. It has since been called Kepter’s second law. This 
law admits of a generalization wholly unknown to its discoverer ; 
since it is altogether independent of the form of the curve described, 
and of the nature of the force, either attractive or repulsive. All 
that is necessary is, that the force be directed along a single line, 
and that line the one which connects the centres of gravity of the 
central and moving bodies. 

7. To determine the constant ¢, let == 1 in equation (15), and 
we find ¢ equal to twice the area passed over in the unit of time. 

8. By referring to Fig. 1 we easily find 
(16) x=rcosg, y=rsing. 


Differentiating with respect to the time, ¢, we obtain 


(17) D«=D,rcosp—rsing D,g, D,y=D,r sing +rcosg D,g. 


Substituting these values in equation (12) it reduces to 

(18) ” Dig = —e. 

Or changing the axis from which the area is reckoned (Art. 5) we 
have 

(19) ? Dg =e, (20) Dg = <5. 

Since is the space described at the unit of distance, it follows that 
D,p = a, is the velocity at the unit of distance, or it is the angular 


velocity of the body M. We hence see that (20) makes known this 
VOL. IL. 20 
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law, namely, 7'he angular velocity varies inversely as the square of the dis- 
tance. According to Newton, the force of gravity in the solar system 
varies inversely as the square of the distance ; hence, in the case of 
nature, the force of gravity varies directly as the angular velocity. But 
equation (20) comprehends more, for it is as general as the law given 
by (15), from which it was derived. 

9. Equation (19) can be used in computing the time when the 

angle is given, and vce versa, knowing the form of the orbit. 
(21) t—*srdg, (22) p=c - 
If we suppose 7~? to be a function of /, as it in general is, we can 
have mg = cf f(t) d¢ (23), and this can be obtained in the form of a 
series. 

10. To obtain a second integral of equations (10) and (11), multi- 
ply the first by 2dz, and the second by 2 dy, take their sum, and 
integrate, and we obtain 
(24) D?@4+D)/=—D,?=? = C—2f/(Xdzr+ VYdy). 
Substitute the values of X and Y derived from equations (2), where 
cos a and cos correspond to cosg and sin in equations (16), and 
4 
; 


° 4 ° 
cos = -, sing = - and we obtain 


(25) D.e?4+ Diy =C—2f(R2.da+ R4.dy)=C—2f REZELY) 


But 7? = 27 + 7’, and rdr = xdx + ydy, which being substituted 
in (25) gives 

(26) D,2 + Dy = C— 2fRadr. 

Substituting for D,z and D,y their values given by equations (17), 
we find 

(27) P Dg + Dr = C—2/fRdr. 

Equations (18) and (19) both give 7? D,g? = > and this value sub- 
stituted in (27) gives 
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(28) 5+ DP= C—2/ Rar. 


Differentiating and dividing by 2 dr, and transposing, we obtain 
Ce 


(29) R = yo am De 7. 


11. To interpret this equation, let us recur to equation (20) which 
gives 


’ c 
(30) angular velocity = D,p = © = 5. 


That force which is exactly equal and directly opposed to the force, 
which, placed at S, Fig. 1, would cause MM to revolve in a circle at 
the same distance » = S M, with the angular velocity at , is called 
the centrifugal force at M. When the body revolves in a circle, the 
centrifugal force is equal to the square of the velocity divided by 
the radius. Since @ denotes the velocity at the unit of distance, @ 


will represent the velocity at the distance 7, in a circle; and conse- 


w? Yr 2 


quently centrifugal force = —- = a’ r. Substituting for @ its value 


given by (30), and we obtain 
(31) centrifugal force = f = al 


tT 

This force which we have represented by /, is that part of the value 
of R in (29) which regulates the angular velocity of the body; for 
that part of the force which is represented by D?,r acts in the direc- 
tion of the radius-vector, and cannot affect # except it be indirectly 
through its action in increasing and decreasing the length of the 
radius-vector. Hence, whatever force R exerts that exceeds or falls 
short of f is expended in changing the distance of M from the 
centre of attraction. This is termed the paracentrie force ; and the 
velocity due to it the paracentrie velocity (= D,r). When D?r in- 
creases the value of 7, it should be affected with the minus sign, and 
vice versa. When D?r is changing from plus to minus, and con- 
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versely, it must pass through zero; hence to find that point in a 
curve where the paracentric force is nothing, take the second differ- 
ential coefficient of the radius-vector with respect to the time, and 
put it = 0, and the resulting equation will make known the point. 
As an example take the ellipse whose equation is 


2 
29 ———— 
(32) *=Tteme: 


-_ ' as _¢ __ —e# sing ¢ __ ecsing 
8) Bre Dr he= 2,.¢.3= aime 2 FP 


(34) D?r= D,(D,r) D.p = D,( Dr). 5 = "928? = 0, or p= 90". 


And (33) gives for the paracentric velocity at the point, a , 


12. Equation (29) gives, since D?r = D?r D,g* = D2 fy 


r* - ? 


35) Rx © (¢ — Dr). 
Ae By, 


If we let r=w—* (36), we have D,r = D, r D, p= = =—e Du. 


' : ‘ ° . du 
This value of D,7 substituted in (28) gives, since dr = — — 


uz bd 
(37) A(@4 Dw) = 0+ 2f"e". 
Differentiating and dividing by 2 du, we find 
(38) R= (ut+ Dru). 
Equations (35) and (38) are useful for finding the law of the force 
when the equation of the curve is given. As an example, let the 


given curve be a common parabola, whose equation is 


1 l “08 COs @ 1 
(39) -=s«= F: sons Diu = — —* andu+ D2u=—. 
r 2q * 2q : 2q 


Substituting in (88) we obtain 


fu 6 


(40) B= 5" = 5". 





= 
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Hence the ‘force R varies inversely as the square of the distance ; 
a problem which Newron first solved. 

13. To solve the inverse problem, namely, having given the law of 
the force to determine the form of the orbit described, (the solution of 
which Newton has not transmitted to us,) we shall proceed as fol- 
lows: — Suppose # to vary according to Newron’s hypothesis, viz. : 
directly as the mass and inversely as the square of the distance ; 


we then have R = 59 (41). Let = 1, and Rk = m = the force at 
the unit of distance. This value of #& substituted in (26) and (28) 
gives 

(42) De+Dye=De=e=o+%, 


c 2m 
(43) S+DePA=s 04%. 


But D.r = Dr Dep = Dr. % and hence, by putting C= h 
2m 


(44) 7 (24+ D, 7) =h+ >" 
Reducing this equation, and we find 

(45) eD,er=rVhr+ 2ur—e. 
To facilitate the integration, put 

(46) 

This reduces (45) to 

(47) eD.p=—yhe + nv — ep. 
Inverting and integrating, 


— —cdp _— = 
(48) gp +o=f sr song pola 


6 being a constant. This equation gives 


_ J 
Vhe + mi?’ 


(49) cp =S—m= Vhe + m? cos(g + 8). 
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14. In order to determine what curve is described, we shall put 
(49) under the form 


c2 





(0) .=—— iceman iy = — 

m+ Vhe* + m’ cos (gy + 4) 1 + <> + 1 cos (p + 4) 
Equation (50) is of the form of the general equation of the conic 
sections, referred to the focus as origin, from which we infer that the 


centre of attraction is at the focus, and it gives 


7 Pd ; he os 
(51) =p = semi-parameter. \/ = + 1=e= eccentricity. 


The factor — -, being a square, is necessarily positive in the expression 


a and hence the sign of noe will depend upon the sign of 2. 


2 
When f& is positive, e will be greater than unity, and the curve de- 
scribed will be a hyperbola; the angle g + 6 being reckoned from 
the vertex. Had we given the radical in (45) the minus sign, the 
curve would still be a conic section, but g + 6 would be counted 
from a different point. When 4 is negative e will be less than unity, 


and the curve will be an ellipse; and when 4 = 0, e = 1, and the 


2 
° . . m 
curve is a parabola. When 4 is negative and equal to 4, e= 0, 


and the curve is a circle; when 4 is positive and equal to a ey 2, 
and the curve is an equilateral hyperbola. 
15. Let us resume the equation — and squaring 
@=*S4+1=541, 

y aes b —_— a Ae sy : — é — 
for the hyperbola; and ~ = — Vh(52). We also have p = _~= 
—a(1—&), and multiplying by a we have 

ac 2 ee 2__ 72 — é — 
—=—@#(l1—¢é)=#é — #=F, - i = VA 


by (52)... b= Th (53), and a = = (54), 
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When 2 is negative, we have 


@=1—*S=1—5, 2 Lys, 
a m 


2 
mm 


and we consequently have the same expression for the semi-axes as 
(53) and (54). Since m is constant, the values of the semi-axes will 
depend upon those of / and e. 

16. Let us now determine the value of the constant 4. By com- 
paring equation (42) we see that h = @, 


, 2m 
, a . 
(velocity? = * = h-+ —. 


When rv = *,, let » = V, and we have 


- 2 2 
=h+—, i= Ve— =. 
1 


r 


When the curve is a parabola we have seen that = 0, and 


2m 


hence V* = — (56). This equation gives the velocity in a parab- 
1 


ola at any distance 7, from the centre of attraction, or focus of the 


° os , 2m o,e ™ 2m 
curve. When h is positive, we have V? — — positive, and V? > —. 
, " v1 


That is, the velocity in a hyperbola, at the same distance from the centre of 
attraction, is greater than in the parabola. 


‘ " - 2m 
When Af is negative, V* — — That 
1 


is, the velocity in an ellipse, at the same distance from the centre of attraction, 
is less than in a parabola. 

17. Equation (50) gives the demonstration of Kepter’s first law, 
viz.: that the planets move in ellipses about the sun, which is situ- 
ated in one of their foci. Article 16 shows that, had their initial 
velocities been greater, they would have described either parabolas 
or hyperbolas. 

Let S, Fig. 2, be the centre of attraction, A M the curve described, 
and SA equal to r. Take the angle AS M—=dg = the angle 


° ‘ 2m 
is negative, and V* << —. 
1 
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described in the time d/, and then A M = ds = the space described 

in the same time. The are AB=rdy. But the triangle ABM 

may be regarded as rectilinear, and right- 

angled at B; and if we put the angle A MB 

= ¢, we shallhave AB=AMsinAMEB; or 

rdg—ds sine. Multiplying by 7, we have 

rdg=cdt=rdssine; ore=r Ds sine 

>) > =rvsine(57). When r=—7, andv= J, 

let ¢ =; we shall have e=7, V’sing, (58). That is, when the 

initial velocity and radius vector are the same, the area described 

in the unit of time is dependent on the angle which the direction of 

the initial velocity makes with the radius vector; and since the 

eccentricity is dependent upon the value of ¢, (51) it follows, that 

when 7,, V, and consequently 4, are the same, that the eccentricity 

is dependent upon the same angle, because m is constant for the 

same body. We also see (53) that the semi-conjugate axis is de- 

pendent upon the same angle. But the semi-transverse axis (54) is 
not dependent on e. 

19. Since ¢ is twice the area described in the unit of time, in the 
ellipse it is evidently equal to twice the area of the ellipse divided 
by the time of revolution in the ellipse, which call 7, and we shall 
have therefore, 

sit 2nab , vo 4n?a’?h?  4n’at (1 —_ 


T ro 


22 
~ . c 
But from (51) we have semi-parameter = — = a (1 — &), and 


ce 4 nm @ rs . 
~ ~. .. m=... (59). Since m is constant for the 
a (1 — e’) ing 


same body, we see that the time of revolution depends wholly upon 


3 = 


the value of the transverse axis; and if a circle and any number of 
ellipses be described on the same transverse axis, the time of revo- 
lution in all of them will be the same. 
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2 
20. We have seen, Art 14, that when h = a the curve is a circle. 


Calling 7, the radius, we have 


4n’r,* 2 1 
f= —_ -— = = g 
a : -, and 


ee itm po™ 
(60) a = hl — —, or J <==» 
for the velocity in a circle. Calling V, the velocity in a circle, and 
V, the velocity in a parabola, we shall have, from (56) and (60), 

ra. r2,,2mM_ Mo, ‘ Ce ale 

(61) Voi Verio = rer 2ed, °> Vase Vio. 
That is, The velocity in a parabola, at any point, is equal to the velocity in 
a circle passing through the same point, into the square root of 2, the centre 
of the circle being at the focus of the parabola. We can, therefore, find 
the velocity in a parabola at any point, by knowing its distance from 
the sun. 


m 


21. We have represented the attractive foree by R=-. To 


interpret this expression, let M equal the attraction of the central 


body, at the unit of distance, and then, according to Newron’s law, 


= will equal the attraction at the distance 7. Let m, equal the 
r 


attraction of the revolving body at the unit of distance, then “ will 
equal the attraction at the same distance 7. But both these forces 
tend to draw the bodies towards each other; and hence, the whole 
attractive force which causes the bodies to approach each other is 


(62) 5 ee SB 


r r 


This is the force which we have represented by = Consequently, 


M + m = m (63). For any other revolving body we have 
M + m, = m’’. 
VOL. II. 21 
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4a 
22. We have already found m= a For any other body re- 
4 n? a’ 


volving at the mean distance a, we have m’ = <a 


Combining 


these two equations, we have the proportion 
(64) er sat FF ee. 


When m and m’ are nearly equal, as is the case in the solar system, 
we may regard them equal, and we shall have 


(65) T?:7? ::¢@: a. 


That is, the squares of the periodic times are to each other as the cubes of 
the mean distances from the sun. This is Kepter’s celebrated third law. 
From (64) we see that it is not strictly true. We have 


ee — j @) _ fa) ae = ] 
a CUNT Natl AT XM mS * 


Calling M— 1, and Ga) = rs) 14 =" by de 


M-+-m 1+ m, 
veloping and retaining only the first powers of m, and m,, the ratio 
of the mean distances, or 


o «= (2) 425%). 


23. When the times of revolution and the mean distances are given, 
we can find the difference between the masses of the two planets ; 


4 2 4 2 38 
for M + m = * », M+m= a and 


‘ : — 9 [ % a 
(67) mM, — M, = 4z (3 — a) - 
where m, and m, are the masses according to Newton's law. 
24. Equations (59) can be employed to find the mass of a planet 
which has a satellite. Call ¢ and a, the time of revolution and mean 


distance of the satellite, m, its mass, and m, the mass of the planet. 
We obtain 
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2 4 2,3 
(68) Mt+tm= <<, m, + m, =~", ; and hence 


- a? a\3 T\2 
(69) M+ m, : m, + m, 2: Fa #9 :3 (£) :(=). 
By subtraction (68) gives 


(70) M—m,=47 (5 a) or m, = M— 47° G —%). 


T? =a t T? t? 


All the quantities a, a, T, t, being derived from observation, m, is 
known, which substituted in (69) will give the value of m,. 





ON SPHERICAL ANALYSIS.* 


By GrorcE Eastwoop, Saxonville, Mass. 


Proposition I. 

To find the equation of a great circle of the sphere, which passes through 
the origin, and which makes a given angle with the axis of x. 

Let OX, OY, be quadrantal arcs of great circles of the sphere 
intersecting each other in the point 0; and let 
OP be the great circle whose equation is re- 
quired. Through any point P, pass the great 
circle arcs X P M, Y PN, and designate ON by 
2, OM by y, OP by, the angle Y OX by a, 
and the angle P OX by g. Then, in the spheri- 
cal triangle X 0 M, we have 





* The following are among the works and memoirs I have had occasion to consult. 
— Grundriss der Sphirick Analytischen, by Professor GuDERMANN, of Cleve, published 
about 1830, in which, so far as I know, the idea of expressing the equations of spherical 
curves in tangent-functions of their rectangular co-ordinate ares, was first conceived and 
developed into a system. — Two elaborate memoirs On the Equations of Loci traced on 
the Surface of the Sphere, by the late Professor Davies, of the Royal Military Acade- 
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cos X M = cos 0 M cos OX + sin OM sin 0X cos < O, 
= siny cos@, since O_X = a quadrant, 
cos O M= cosy = cos X M cos X O + sin X M sin X O cos = X, 
= sin X M cos X, 


= (1 — sin’ y cos’ @)! cos_X, 


‘ , o4 1 
a 2 2 2 
cos? vy = (1 —sin’, a Sl FY 8 @) == 
J ( " J Y ) 1 tan X ? 


tan? _X = sin*@ tan’ y, 


(1) tan X = sing tany. 
For similar reasons, the triangle Y ON gives 
(2) tan Y= sing tanz; 


tan y tan _X 


“tanz tan Y° 


But the triangle 0 P X gives 
cos P X = sinr cos g, 
cos7 = sin P X cos _X, 
= (1 — sin’ cos’ p)! cos X, 
. l+tan?X 1 tan? r /- tan? r sin? p 
* 1+ tan?r 1 + tan’ r 1 + tan?r * 
(4) .. tan X = sing tanr. 
Likewise, the triangle 0 P Y gives 








my, Woolwich, England, published in 1832 in the XIIth Volume of the Transactions 
of the Royal Society of Edinburgh. — “ Researches on Spherical Geometry,” by the 
late Professor GiLt, published in 1836, in the Mathematical Miscellany.— Two Geo- 
metrical Memoirs On the General Properties of the Cone of the Second Degree, and 
on Spherical Conics, by CuasLes; translated by Rev. Coartes Graves, Fellow and 
Tutor of Trinity College, Dublin, with an Appendix On the Application of Analysis 
to Spherical Geometry, and published in 1841.— Essai de Géométrie Analytique de la 
Sphére, by M. Borenet, published by BAcCHELIER in 1847. I only know of this 
work through references to it, all my efforts to procure a copy having been unsuccessful. 
— Memoir On Spherical Analysis, by M. VANNson, published in TeERQUEM and GER- 
ono’s Nouvelles Annales de Mathématiques, Tome XVII. 
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(5) tan Y = sin (@ — ¢) tanr. 
Hence, by virtue of (3), 


(6) tan y = -—— sing - tan 2, 


sin (a — g) 
is the required equation, which holds for any axes. 


If the axes of reference be rectangular, then # = =, and (6) 


7 
2 
reduces to 


(7) tan y = tan @ tan z. 


Cor. 1. In a plane, the equation of a straight line passing through 
the origin, when referred to oblique axes, is 


sin @ 


(8) i= ae” 


and when referred to rectangular axes it is 


(9) y= tang.z; 


therefore (6) and (7) are remarkably elegant types of (8) and (9). 
Cor. 2. In the triangles OV Y, O MX, we have 


—T tan 
tan YN X = 4 


cos x’ 


tan YM X=" . 


cos ¥ 
cory __ tan V 
“" eosx tan” 
Assuming the second member to be constant, this equation will 
define the position of the point P. 

Remark. —In geography and astronomy, when we wish to fix the 
position of a point upon the earth or in the heavens, we usually 
refer it to the equator and the first meridian, as axes of reference ; 
and then determine the point from its latitude and longitude, or its 
declination and right ascension. But, in place of the are of latitude 
or of declination, we may also take for ordinate the projection of 
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this arc upon the first meridian. The latter method of determining 
the position of a point on the sphere has the advantage of giving 
symmetrical results with respect to 2 and y, and of rendering it 
more easy to compare them with the analogous ones in a plane. In 
order that we may readily distinguish these two systems of co- 
ordinates, the one from the other, we propose to call the first system 
geographical, and the second geometrical co-ordinates. The formula 
for passing from one system to the other is readily found by the 
resolution of a right spherical triangle. For, if we call 9 the lati- 
tude, and y its projection upon the first meridian, or axis of y, then 


5) tan 7 = tany cosz, 


in which z denotes the longitude of the proposed point. 
There is a particular case where the geometrical co-ordinates will 


7 
9? 


not determine the point. This case occurs when z= ;, for then y 


. 7 . . 
is also equal to =; and the two ares perpendicular to the axes, which 


2 
give, in general, the position of the point at their intersection, con- 
found themselves in this specific case. Under these circumstances it 


will be necessary to take the latitude of the point to fix its position. 
[To be Continued. ] 


THE LAWS OF FALLING BODIES, ADAPTED TO 
ELEMENTARY INSTRUCTION. 


By THoMAs SHERWIN, Principal of the English High School, Boston.* 


I. When a body moves over equal spaces in equal times, it is said 
to move uniformly, or with wuform velocity. 





* The writer claims no originality in this article. It is merely a compilation, with 
some modifications and developments, designed to give the learner a simple yet demon- 
strative exposition of the principles of uniformly accelerated motion, particularly with 
respect to falling bodies. 
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This is the kind of motion which results from a force that acts 
only for an instant, as a momentary impulse, after which the body is 
abandoned to itself. Under such circumstances, the body must move 
uniformly and in a straight line. For, in consequence of inertia, the 
body, unless acted upon by some new force, can neither increase nor 
diminish its velocity, nor can it change the direction of its motion. 

The velocity of a body is the space which that body describes uni- 
formly in a unit of time, as a second. 

Let u be the velocity, or the space which the body describes in a 
second ; then ¢u is evidently the space described in ¢ seconds. Call- 


ing this space s, we have 


(1) s = ut; from which we derive 


(2) t=-, and (3) oom >. 


Hence, in uniform motion, 

The space is equal to the product of the time and velocity ; the time is 
equal to the quotient of the space divided by the velocity ; and the velocity is 
equal to the quotient of the space divided by the time. 

It is also evident that : 

When the velocities of two bodies are the same, the spaces are as 
the times; and, when the times are the same, the spaces are as the 
velocities. 

II. A body continuously acted upon by a constant force moves 
with a wuformly accelerated velocity. For, a body free to move, and 
urged by such a force, retains all the velocity that has at any time 
already been imparted to it, and receives equal increments of velocity 
in equal increments of time. 

Although the force of gravity varies inversely as the square of 
the distance from the earth’s centre, yet, within moderate distances 
from the earth’s surface, this force may be regarded as uniform. 
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Hence, a body near the surface of the earth, and falling under the 
influence of gravity, descends with uniformly accelerated velocity. 

In the descent of a heavy body, the accelerating force is represented 
by the velocity generated in a unit of time. Taking a second as the 
unit of time, its measure is the velocity per second generated in a 
second. 

Let ¢ be the time of descent estimated in seconds, and & the same 
time, estimated in instants so small that, during any one of them, 
the motion may be considered uniform. Suppose that gravity com- 
municates to the body at the commencement of each instant all the 
velocity it can impart during that instant. Then, if 2 is the number 
of these instants in a second, 


(1) k=nt. 


Let 7 be the space which the accelerating force can make the body 
pass over in an instant; then, 7, 27, 37 t ki, will be the 
spaces passed over during the successive instants of the time ¢. 

Suppose that, at the end of the first second, the accelerating force 
ceases to act; the body, which passed over the space 7, in the ath 
instant, would then move uniformly, and in the succeeding second 
would pass over the space 7’i. If, therefore, we designate by g the 
accelerating force, we have 


(2) g = ws. 


If at the end of the time ¢ we suppose the action of the acceler- 


ating force again to cease, the body which passed over the space ki 


in the ‘th instant, would again move uniformly, and, in the succeed- 
ing second, would pass over the space n/7, and this space measures 
the velocity acquired at the end of the time ¢ Calling this velocity 
v, we have v= xki. If in this value of v we put xé instead of 4, 
and in the result, g instead of *7, we have 


(3) vas gt. 
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Hence, The velocity acquired at the end of any time is equal to the 
accelerating force multiplied by the time in seconds. 

The whole space passed over is the sum of the arithmetical pro- 
gression, #, 27, 32, &c. given above. Calling this space s, 


s= (if hi) So = (14h %. 

The instants into which the time ¢ was conceived to be divided 
were supposed to be so small that, during any one of them, the 
motion might be regarded as uniform. But as gravity acts continu- 
ously, the time during which the velocity can be regarded as uniform 
must be infinitely small, and therefore the number of instants in 
the time ¢ must be infinitely great. 

Hence £ is infinitely great with respect to 1; this latter may, 
therefore, be omitted, and 
(4) pa a Hence, 

The space is equal to half the accelerating force multiplied by the square 
of the time in seconds. 

Let v and v be the respective velocities acquired in the times ¢ 
and 7’. Then 

v=gt, and’ =g!; 
‘.o:¢ =gt:gt =t:f. That is, 
The final velocities are to each other as the times. 
Let s and s’ be the spaces passed over in the times ¢ and /; then 


gt __ gt? . 
“>? and é = 2 


+. ofl Po PaO: Poe: 9. That is, 


, 


The entire spaces are to each other as the squares of the times, or as the 
squares of the final velocities. 


The space passed over in ¢ seconds being ; ¢?, and that passed over 


in ¢ — 1 seconds being q (¢— 1), their difference, Fs (2¢ — 1), desig- 
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nates the space passed over in any one second. Substituting for ¢ 
successively, 1, 2, 3, 4, &c., and designating the results by 8), 8, 53, 84, 
&c., we have, 


= % x 1, $= % x 8, $= 2 x 5, % =f x 7, &e. Hence, 
8 2 8g 2 8g: & &e. = 1:3:5:7,&e. That is, 

The spaces passed over in the separate successive seconds are as the suc- 
cessive odd numbers, 1, 3, 5, 7, &e. 

The equation s, = 4g, given above, designates the space passed 
over in the first second of descent, and gives 2s, = g. But g is the 
measure of the accelerating force, or the velocity acquired at the 
end of the first second. 


Hence, T'he velocity at the end of the first second is twice the space passed 
over during that second. 

By experiments with the pendulum at Paris, g has been found 
equal to-32.18 feet. Other experiments have made it equal to 324 


feet, which may be considered as sufficiently accurate for common 
use, although the value will vary slightly for different latitudes. 

The final velocity, as we have seen, is g7. But the whole space 
passed over is } 7°, and the average velocity per second is 4 g7? 
divided by ¢, or } gt. Hence, 

The final velocity per second is always double the average velocity per 
second for the whole descent. 

Ill. Bringing together the important formulz, we have, 

o:0 =t:f; (ZF) o:d ol: f*; 
: 8 2 83:8, Ke. = 1:3:5: 7, &e. 
v= gt; 


s= 390"; 
And by eliminating ¢ from (5) and (7), 
(9) ‘=~ 1, (10) o= y2gs. 


29’ 
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IV. If we suppose that the body has the velocity wu before being 
subjected to the accelerating force, we have the following formule : 


(1) vmutyt; Qt tst, 


(3) s=ut+4g?; Hs (4)¢—= “EVE Tis, 


vy — 


225"; +, (6)o= Ve 4 tgs 


V. If, however, the body is projected vertically upward with the 
velocity uv, in which case v and uw are of opposite signs, the for- 
mul become 


(1) v=u—gt; 


> 


(3) s=ut—igi’; *« (4) t= SNe et, 


(5) s="—"; +. (6) v= yu? — 29s. 


— ; 


The time at the end of which the body will cease to rise is found 


by making v = 0 in equation (1), which gives u = gt .:.¢= =) 


and the height to which the body will rise is found by making » = 0 


in equation (5), which gives s = x The value of w just found is 
the same as that of v in section IIL, and therefore the values of ¢ 
and s are equal to those given in the same section. Hence, 

If a body be projected vertically upward, tt will rise to that height from 
which ut would have to fall in order to acquire the velocity of projection, and 
the times of ascent and descent will be the same. 

When the value of ¢ renders that of v or of s negative, the result 
indicates that at the end of this time the body is descending again, 
or that it has descended below the point of projection a distance 
equal to this space. 
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THE ELEMENTS OF QUATERNIONS. 
[Continued from Page 133.] 


V. Tue Disrriputive ann Assocrative PRINcIPLEs. 

30. Let different operations of the same sort be represented by 
97, &. Ik(p+ ¢)g = pe + gg’, and 9 (9 + 9’) = 
y » + 9 9’, these operations are said to be distributive. Also let 
7i= 7 Y, and g, = g’ g”; then, if g, p” = — gz, these operations 
are said to be associative.* 

31. The general conclusion deduced in § 26 applied to the defi- 
nition in § 8 shows directly, since vectors are special cases of quater- 
nions, that vectors are distributive. 

32. If the axes of p, g, andy are coplanar, and 8 the common 
intersection of the planes of p, g, and 7, another line, a, can always 
be found, such that ra = 8. Then, since (p+ 7) B =p B+ ¢8, 


we have 
(38) (p+-q)ra=pratgra=(pr+gr)a, or(p-+y)r=pr-tgr; 
whence, by (8) and (9), 
K(p + 9)r = Kr.K (p+ 9) = Kr (Kp + Kg), 
K(p+q)r= Kpr+Kgr=Kr.Kp+Kr.Kg¢. 


Equating the last members of these equations, we have in general, 


since the conjugate of a quaternion is a quaternion, 


(38a) Kr(Kp+Kg)=Kr.Kp+Kr.Kg, r(p+q)=rp+r¢. 
33. The three quaternions Sq, V q, and 7, satisfy the condition of co- 

planarity of axes, since, by § 19, Ax. Sq may be taken in any direction 

we please. Therefore, (38) and (38a) give for any two quaternions 





* With greater exactness this may be called the associative principle of multiplication, 
and the equation (g + gq’) + 9” = @ + (g’ + 9g”) the expression of the associative 
principle of addition. Similarly the equation » +- q’ = gq’ + @ may be called the 
expression of the commutative principle of addition. We see directly in § 8 that qua- 
ternions satisfy both these latter equations. 





‘ 
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(39) gr=(S¢+Vq)\r=Sq.r+V9o.r=So.8r+-8o. Vr +Vo.Sr+Voq. Vr, 

which is equivalent to the two equations 

(39) Sgr—Sq.Sr+8(Vg.Vr), Vor—Sq¢.Vr+Sr.Vq+V(Vq.Vr). 
34. As p + q is a quaternion it may be substituted for g in (39), 

then in general for any three quaternions 


(40) (p+-9)r=S(p+q)Sr+-8(p-+q) Vr-EV (pg) Sr-V (pq) Vr 
= (Sp+8q9)Sr+(Sp+89)Vr+(Vp+V9)SrH(Vp+Vag)Vr ; 
whence, as the first three terms of the last member of (40) satisfy the 
condition of coplanarity of axes, we have, by §§ 52 and 31 and (39), 
(41) (p+9)r=Sp.Sr--Sq. Sr-+-Sp. Vr-+Sq. Vr-+-Vp.Sr+Vq.Sr-+-Vp. Vr+-Vq.Vr 
=pr+qr. 
By the same process used in obtaining (38) from (38), we obtain 


(41a) r(p+ry=rp+re. 
Equations (41) and (41a) show that in general quaternions are dis- 


tributive. By an easy extension we have for any number of quater- 


nions, 
(42) (pt+p’+p! +&e.) G+ +9" +&e) =pq+py+&e. +p'q+p'g' +e. 


Equation (42) is merely a more general expression of the distributive 
principle. 

35. Let p and q¢ be coplanar, and f the intersection of their com- 
mon plane with that of 7; then another line, a, can always be found 
in the plane of 7, and two other lines, y and 8, in the common plane 
of p and q, such that ra = 8B, 7B = 7, and py = 6. Denoting the 
product gr by q, and pq by p’, we have ¢a=—y, and p’ B= 83; 
whence 

pd =sea=p'r. 


This equation may also be written 


(43) P(qr)=(p~pq)", or simply p.gr=pq.-r. 
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Taking the conjugates of both members of (43) gives 


(43a) Kgr.Kp=Kr.Kpg=KrKq.Kp=Kr.Kgq Kp; 


but, as these conjugates are quaternions subject only to the con- 
dition that the dast two written shall be coplanar, we see that (43) is 
true when only g and 7, as well as when only p and g, are coplanar. 
36. Let a and 8 be two vectors, perpendicular to each other, 
then, as a special case of (26), their product, a, will be perpendicular 
to both « and £, and such that we shall have the three symmetric 
equations, 
(44) Ua.UB=Ua, Us.Ua,=—Ua, Ua,.Uca=UB. 
Let y be any other vector, and let g = By. Then, by. (31), Ua, y 
will represent the operation of turning a line from the direction of 
7~* to that of «,, or, what is the same thing, from that of y to that 
of — a, But also, in the same way, Ug and Ua represent the 
respective operations of turning lines from the direction of 7 to that 
of — B, and from that of — 8 to that of —a,. Therefore, 


Ua.Uqgq=Uaq=U4,7; 
and since evidently Tag = T a, 7, it follows that 
(45) aq = %yY, ora.By=afp.y. 

37. Of any three vectors, a, 8, and y, let one, as a, be expressed, 
by § 22, as the sum of two other vectors, a, and a, whose directions 
are respectively parallel and perpendicular to that of 8. Then, as a 
special case of (43), a,.8y—a,8.y, and by (45), a,.By—=a,8.7; 
whence, by (41), for any three vectors, 

(46) a. Sy=(ay+e,) . 8 yo. B yan. By yay 8 - yore B- y= (ar Pore) 8. pu 8 -y. 

38. By (42), we develop the following equation: 

p-qr=(Spt+Vp).(S8¢4+ Vq)(S8r4+ Vr) 
(47) =Sp.SqSr+Sp.Sq¢Vr+Sp.Vq8r+S8p.V¢gVr 
+Vp.Sq8Sr+Vp.SqVr+Vp.V¢Sr+Vp.VqV~. 
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Since, by § 19, the plane of a given scalar may be considered as 
coinciding with any plane we please in space, all the terms in the 
last member of (47) except the last, satisfy one or the other of the 
conditions of § 35; whence, by (43), (46), and (47), 

p-qr—Sp8¢q.8Sr+S8p8q.Vr+SpVq.8Sr+SpVq.Vr 
(48) +Vp8q.Sr+Vp8q.Vr+VpVq.8Sr+VpVq.Vr 
= (Sp + Vp) (S7+ Vq).(Sr+Vr)=pg-r. 


Equation (48) shows that in general, guaternions are associative. 
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A Manual of Spherical and Practical Astronomy, embracing Nautical Astronomy, and the 
Theory and Use of Fixed and Portable Astronomical Instruments. Amply illustrated by engrav- 
ings on wood and steel. By Professor WiLL1AM CHAUVENET, of the United States Naval 
Academy. In two royal octavo volumes. Price $7.50. Philadelphia: J. B. Lippincott 
& Co. London: Triibner & Co. 

The Publishers propose to issue these volumes as soon as the number of subscriptions will 
warrant the undertaking; and in their “ Prospectus” they say : — 

“ There exists at present no work on Spherical and Practical Astronomy in the English language, 
adapted to the wants of the Practical Astronomer, or even of the advanced university student. 
While there are many elementary treatises designed as text-books in a collegiate course, some 
of them admirably adapted for this use, there are none which are intended to carry the student 
beyond the Elements, and to give him that insight into the general theory, and that familiarity 
with the practical details of the subject, which are indispensable to the working Astronomer. 

“ ProrEssoR CHAUVENET, who is well known to the scientific world as an exact investigator 
and clear expounder of mathematical and astronomical subjects, has undertaken to supply this 
want. His work will not only be the most complete reference-book on this subject that exists 
in the English language, but will cover the whole ground occupied by the best modern German 
treatises on both Spherical and Practical Astronomy. The most recent investigations of Amer- 
ican as well as European Astronomers will be incorporated in the work. All the most useful 
problems will be fully illustrated by numerical examples, based upon numbers derived from 
actual observation, and carried out in the forms which appear to be most approved among 
experienced computers.” 

Our readers need no assurance from us of Professor CHAUVENET’s peculiar fitness for the 
task he has undertaken. 

We learn from the “ Synopsis of the Table of Contents,” that the first part, on “ Spherical 
Astronomy,” will contain thirteen Chapters, and the second part, on the “Theory and Use of 
Astronomical Instruments.” ten Chapters, with an Appendix, containing the “ Method of Least 
Squares.” 
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We ask every one at all interested in the subject of these volumes to send their names to 
the Publishers, and aid in securing their early issue. CHAUVENET’s Trigonometry is, of 
itself, an ample guaranty that the proposed volumes will combine the highest scientific and 
literary excellence. 

Tables of Victoria. Computed with Regard to the Perturbations of Jupiter and Saturn. By 
F. Brinnow, Ph. Dr., Professor of Astronomy in the University of Michigan, and Director of 
the Observatory at Ann Arbor. Printed by order of the Board of Regents. New York: 
B. Westermann & Co. London: N. Triibner & Co. 1857. 4to. pp. 77. 

These Tables embody the results of the author’s labors upon the asteroid Victoria (some- 
times called Clio) since its discovery, September 13, 1850; and are based upon the observa- 
tions made at the oppositions in 1850, 1852, 1853, 1854, 1856, and 1857. The elements 
derived from the first five of these oppositions, and the numerical expression of the perturba- 
tions produced by Jupiter and Saturn, may be found in the Astronomische Nachrichten, No. 
1077; and the corrections of these elements, as given by the observations of the opposition of 
1857, in the Astronomical Journal, No. 108. The smallness of these corrections showed that 
the resulting elements were sufficiently accurate to form the basis of a set of Tables which are 
now before us. These Tables, by means of 37 different arguments, give the perturbations of 
M, the mean anomaly, of log r, the logarithm of the radius vector, and of ¢, the perpendicular 
to the plane of the asteroid’s orbit. These are HANSEN’s co-ordinates, and the general expres- 
sions for their perturbations are found in the Astronomische Nachrichten, No. 799. Having 
found these perturbed co-ordinates, we readily pass to the rectangular co-ordinates, referred to 
the plane of the equator, and the line of the equinoxes. Abbreviated tables are given for 
finding an approximate place when only five principal terms of the perturbations are used, by 
means of which an ephemeris sufficiently accurate for all the purposes of observation can be 
rapidly computed. When it is remembered that an accurate ephemeris is only needed for a 
month or so before and after the opposition, while a rough one for the purpose of identification 
is needed for all the rest of the year, the advantage of this feature will be apparent. The 
Tables are well arranged for use, and printed in fine style. The author has placed astrono- 
mers, as well as the science, under renewed obligations by the publication of this timely and 
valuable work. 





Ghitorinl Items. 


Tue following gentlemen have sent us solutions of the Prize Problems in the November 
Number, Vol. II., of the Monthly : — 


JAMES F. Rosperson, Senior Class, Indiana University, Bloomington, answered Problems 
Ill. and IV. 

GrorceE B. Hicks, Cleveland, Ohio, answered Problems III., IV., and V. 

Witu1amM Hincuctiirre, Barre Plains, Mass., answered Problems III. and IV. 

D. M. Hupson, Paris, Jennings Co., Indiana, answered Problems I. and II. 

Davip TrowsrincE, Perry City, Schuyler Co., N. Y., answered Problems IIl., IV., and 
the first part of V. 

Henry E. Prinpie, Ashtabula, Ohio, answered Problems III. and IV. 

We would also acknowledge valuable solutions from AsarH HALt, Esq., Assistant at the 
Observatory of Harvard College, and James CLARK, Esq., Wayne, Me. 
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world. 
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WEST POINT COURSE OF MATHEMATICS. 





Srupents entering the Military Academy of the United States at West Point are examined in THe Unt- 
VERsITY ARITHMETIC, by Charles Davies, LL.D., Professor of Mathematics in Columbia College, New York, 
and Author of a Complete Course of Mathematics, for Schools, Academies, and Colleges. The following are 
the Text-Books used in the Institution, by Professors Church and Bartlett. 


Davies’s Bourdon’s Algebra. 

Davies’s Legendre’s Geometry and Trigonometry. 
Davies’s Elements of Surveying. 

Davies’s Descriptive Geometry. 

Davies’s Shade, Shadows, and Linear Perspective. 
Church’s Analytical Geometry. 

Church’s Elements of Differential and Integral Calculus. 
Bartlett’s Analytical Mechanics. 

Bartlett’s Acoustics and Optics. 

Bartlett’s Spherical Astronomy. 


P.S.—The above Text-Books (with one or two exceptions) are the STANDARD in the Free ACADEMY 
of New York City, the RocnesterR UNiversity, UNIVERSITY OF VIRGINIA, and many other Institutions 
of Learning. 


Published by A. 8. BARNES & BURR, 


51 and 53 John Street, New York. 
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works, comprising, and “ The Martin and Nellie Stories,” so written, however, that each 

AT HOME AND ABROAD. book is distinct in itself. 
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THE MEMOIR OF MARGARET FULLER. In two volumes. MY UNCLE TOBY’S LIBRARY. In twelve volumes. In boxes. 
Price per set, $ 3.00. 
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EATON’S ARITHMETIC. Price, 75 cents. , 
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: Price, $1.00. The only new music-book issued this season. The demand is so 
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The Albion; 


A Weekly Newspaper, published every Saturday morning, in the city of New York, 
DEVOTED TO NEWS, POLITICS, AND GENERAL LITERATURE. 





The “ AtBron,” having been in existence more than one third of a century, is widely known throughout the British North American 


Provinces, and the United States, as a thoroughly independent journal. 


ODICAL LITERATURE, and the best criticisms furnished by the press. 
are deemed to be of interest to a circle of intelligent readers. 
INFORMATION AND ENTERTAINMENT. 


Its pages are largely occupied with the cream of ENGLIsH PERI- 
To these are added such notices of the current events of the day as 


The whole furnishes, it is believed, a VALUABLE WEEKLY BuDGET oF 


PREMIUM ENGRAVINGS. 


Subscribers, on payment of the annual subscription (six dollars), are entitled to one of the engravings issued annually and expressly for 
their use. The following “ Albion’ engravings are on hand, and subscribers may have a choice from the list: — 


Chalon’s Queen Victoria. 
Lucas’s Prince Albert. 
Stuart’s Washington. 
Matteson’s Benjamin Franklin. 
Wandesforde’s Dr. Kane. 


Allan’s Sir Walter Scott. 
Cope’s First Trial by Jury. 
Buckler’s St. Paul’s, London. 


Ritchie’s Hero of Lucknow. 


Landseer’s Dignity and Impudence. 
Wandesforde’s Falls of Niagara. 


Wilkie’s Columbus Propounding his Theory of a New World. 
Wandesforde’s Mary Queen of Scots. 

Landseer’s Return from yy 

Herring’s Three Members of the Temperance Society. 
Wandesforde’s Florence Nightingale. 

Landseer’s Deer Pass. 


To any friend of the “ Albion,” who will send us the names of two new subscribers, with the price of subscription for each, we will pre- 


sent a copy of one of our engravings. 


The “ Albion” needs no commendation where it is known, but those who have not hitherto been familiar with it, may be interested in 
perusing the following notices of the press, which will indicate somewhat the estimation in which it is held by its contemporaries in this 


country. 
NOTICES OF 


“ The Albion, though the representative of English sentiment and interest 
in a country where neither generally receive very marked respect, is edited 
with uniform ability, courtesy, and tact, and enjoys the proper reward of 
these ) qualities, not only in its advancing eg but in the respect and 

intelligent Americans, as well as those for whom it is n_ore 
specially prepared.’’ lod, Ye Daily Times, Dec. 13. 


“ We would recommend the Albion to every intelligent reader, who de- 
sires one of the most instructive, entertaining, and refined miscellanies is- 
sued in our country, to subscribe for it.’ — National Intelligencer, Oct. 1. 


| “The Albion, as most of our readers know, is a British weekly gazette, 

and valuable, especially for its foreign news and literary excellence. It is 
edited with a great deal of judgment and good taste, and within its broad 
columns each year there must be some five thousand compact octavo pages. 
Most of them, too, filled with matter of permanent interest, — much more 
valuable, indeed, than ninety-nine of every hundred of current books.’? — 
Mobile Daily Tribune, Dec, 13. 


“ THE ‘ ALBION.’ —The sterling character of this popular weekly is too 
well known to require commendation from us. Besides combining the 
character of a any | magazine of the highest order with that of a reliable 
and | newspaper, the proprietors distribute annually 
to their subscribers one or more valuable engravings.’’ — Savannah News, 
Nov. 24, 


“The engraving presented to every subscriber to the Albion should be 
alone an inducement for persons to add their name to the list, even if the 
journal were not, as it is, one of the best literary papers in this country. 

he — _—— every Saturday by Young and Ahern, New York.” 
—WN. 0. De 


“‘ The Albion, from its own merits, from the fine engraving which accom- 
panies it, and from the subject of that e 
to universal patronage and support.’? — Morning Post, St. John’s, N. F. 


“ As a family paper, it has few equals and no superiors. A high literary 
tone pervades its columns, whether original or selected.’? — Peterboro’ Re- 
view. 

* The Albion must be favorably known to many of our readers as a well- 
conducted organ of British interests in the United States. Literary selec- 
tions, made with great taste from the best English periodicals, add much to 
its value, and render it one of the most prized among our exchanges.’? — 
Toronto Globe. 

“ The Albion is the name of one of the best weekly journals published on 
this side of the Atlantic. It has been printed more than a third of a century, 
and is well known in cultivated circles in all parts of the United States and 
the British North American Provinces. It is at d dent jour- 
nal, fearless in its criticisms, elevated in its tone, and “proad. in its ‘ plat- 
form.’ Its columns are largely occupied with extracts from the best peri- 
odical literature of —— and it pays special attention to British in- 
terests and senti tical selections are the best we meet with 
in our exchanges, and Rd, great taste and discrimination. The Albion 
is published in New York by Young and Ahern, at six dollars a year, each 
subscriber being annually furnished with a premium engraving of a high 
order.’? — Boston Evening Transcript. 
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THE PRESS. 


“The Albion is one of the best literary weekly papers we receive.’? — 
Louisville Journal. 


“ The New York Albion is a weekly paper, edited with singular ability 
and good taste. It furnishes a great variety of general information and liter- 
ary matter, selected with much judgment from the best British periodicals, 
and its editorial articles, though naturally displaying a strong English turn, 
are sensible and candid in no common degree. Whether we always agree 
with its opinions or not, we like its courteous frankness in its criticisms on 
books, which constitute no unimportant department of such a paper. In- 
deed, the Albion is in all respects a most interesting and valuable family 
gazette, worthy of unqualified commendation.’’ — Boston Courier. 


‘¢ No paper in the country commends itself more strongly to readers of in- 
telligence and taste than this long-established journal, now in its thirty- 
seventh year, and which has been the favorite of two generations of readers, 
Its literary merits are of the highest order, and there has been a uniformity 
in its general tone in all respects that contrasts remarkably with much of 
our journalism. No paper has better editorials, or is generally conducted 
with a higher range of ability. We find in these features the cause of the 
Albion’s success, coupled with the ability of those who have charge of its 
business departments.’’ — Boston Daily Traveller. 


“THE NEW YORK ‘ ALBION.’ — The pages of the Albion are largely 
occupied with the cream of English periodical literature, and the best criti- 
cisms furnished by the press. A high literary tone pervades its columns, 
and as a family paper it has few equals. It is not involved in the political 
dissensions of the country, and is, therefore, acceptable in every portion of 
the United States. A peculiar feature of the paper is the presentation, an- 
nually, to the paying subscribers, of a splendid engraving, of folio size, and 
executed in the highest style of art. Each of these engravings is worth 
nearly the price of a year’s subscription to the Albion.’? — Montgomery Ad- 
vertiser and Gazette. 


““ NEW YORK ‘ ALBION.’ — This truly British and talented journal, pub- 
lished in New York, is, we are happy to say, as popular as ever, and would 
be still more so were those persons who take the trashy and miserably illus- 
trated American papers to give the matter that consideration which its im- 
portance demands. These people should remember that the N. Y. Albion is 
a paper of sterling character, — a literary paper of the highest grade, — and 
= the most reliable political information, — a paper which they need not 

ear to place in the hands of their families : the selections are admirable, and 
the editorials vig and independent.’’ — Standard, St. Andrews, N. B. 


* One of the best literary publications in the land.’? — Republican Banner, 
Nashville, Tenn. 


“The name of the New York Albion is familiar to most of our readers, 
and many of them, as among the number of its subscribers, are sufficiently 
aware of the ability and high character which, durin 7s its life of a third of a 
century, have marked its characteristics. In the midst of the improprieties 
which daily find their way into the New York press, the Albion has been 
one of the sensible few which have preserved their high tone and their re- 
gard for all that is pure in morals and all that is excellent in literature and 
| art.??— Charleston Courier. 
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LEONARD SCOTT & CO.’S 


REPRINT 


OF THE 


BRITISH REVIEWS, BLACKWOOD’S MAGAZINE, 


AND THE 


FARMER’S GUIDE. 





L. SCOTT & CO., New York, continue to publish the 
following leading British _— Viz. 2 — 


The London Quarterly (ConsSERVATIVE). 


The Edinburgh never (Ware). 
8. 


The North British — (Free Cuurca). 
The Westminster Review (LipERat). 


Blackwood’s fainburgh Magazine (Torr). 





These periodicals ably represent the three great political parties 
of Great Britain, —Whig, Tory, and Radical, —but politics forms only 
one feature of their character. As organs of the most profound 
writers on Science, Literature, Morality, and Religion, they stand, 
as they ever have stood, unrivalled in the world of letters, being con- 
sidered indispensable to the scholar and the professional man, while 
to the intelligent reader of every class they furnish a more correct 
and satisfactory record of the current literature of the day, through- 
out the world, than can be possibly obtained from any other source. 


Early Copies. 


The receipt of ADVANCE SHEETS from the British publishers 
gives additional value to these Reprints, inasmuch as they can now 
be placed in the hands of subscribers about as soon as the original 
editions. 


Postage. 


In all the principal cities and towns these works will be delivered 
FREE OF POSTAGE. When sent by mail, the postage to any part of 
the United States will be but taventy-four cents a year for “ Black- 





wood,” and but fourteen cents a year for each of the Reviews. 


Terms. 
Per ann. 


$ 3.00 
5.00 
7.00 
8.00 
8.00 
5.00 
7.00 
9.00 

"10, 00 


For any one of the four Reviews 

For any two of the four Reviews 

For any three of the four Reviews . 

For all four of the Reviews 

For Blackwood’s Magazine 

For Blackwood and one Review 

For Blackwood and two Reviews . 

For Blackwood and three Reviews 

For Blackwood and the four Reviews . 


N.B.— The price in Great Britain of the five Periodicals above 
named is $31 per annum. 


OUR REPRINTS versus ECLECTICS, &c. 


As we have for many years been paying more than $3,000 annu- 
ally to the British Publishers for the matter furnished in these Peri- 
odicals, thus virtually becoming copartners with them in the profits of 
the Reprints, we trust the public will consider this in bestowing their 
patronage, and give us the preference over Eclectic and other patch- 
work publications, whether monthly or weekly, which now extract 
so liberally from our works and pay nothing either to the Foreign Pub- 
lishers or to us for the same. As to cheapness, nobody can complain 
of paying $10 a year for the four leading British Reviews and Black- 
wood’s Magazine, and by taking these works entire, subscribers are 
not obliged to be guided by others in the choice of the articles they 
may desire to read. Moreover, taking into consideration the style in 
which our Reprints are published and their acknowledged fidelity to 
the original editions, and also the advantage of an early issue by 
means of the advance Sheets, our series will be found as cheap as 
any of the competing publications to which we have alluded. 


L. S. & Co. 





THE FARMER’S GUIDE 


TO SCIENTIFIC AND PRACTICAL AGRICULTURE. 
By Henry Srepnens, F.R.S., of Edinburgh, and the late J. P. Norton, Professor of Scientific Agriculture in Yale College, New Haven 


2 vols. Royal Octavo. 


This is, confessedly, the most complete work on Agriculture ever | 
published, and in order to give it a wider circulation the Publishers 
have resolved to reduce the price to 


Five Dollars for the Two Volumes!! 


OS” This work is nor the old “ Book of the Farm.” 


| 


1600 pages, and numerous Engravings. 


“ Science is made to go hand in hand with practice, throughout 
the book.’”” — New England Farmer. 


“It is indeed a many-chambered storehouse of Agricultural lore.” 
— Blackwood’s Magazine. 


“ A more valuable work on Agriculture never was written.” 
| Michigan Farmer. 


“ We recommend it without hesitation to all American Farmers.” 


| — Albany Cultivator. 


LEONARD SCOTT & CO., Publishers, 


54 Gold Street, New York. 




















Popular and Valuable Erucational Publications 


IVISON, PHINNEY, AND COMPANY, 
NEW YORK. 





FASQUELLE’S FRENCH TEXT-BOOKS. 


By L. FASQUELLE, LL. D. 


. FRENCH COURSE, 70th edition, . . . . $1.25) those Institutions during the past year. Of the one hundred and 
. KEY TO FRENCH COURSE, . . . . + .  .68 seventy-four incorporated Academies in the State of New York, in 
. JUVENILE FRENCH COURSE, . . . . 56 | which the French language is taught, Fasquelle’s Series is used in 
- COLLOQUIAL FRENCH READER, . . . .  .75 over one hundred, whilst the highest number of Institutions using any 
. TELEMAQUE, . ‘ "ec San ‘ - « -75 | other series, or single volumes, is fifty-three. It is also the leading 
- DUMAS’S NAPOLEON, ° ° ° . . . =a | French Series in New Jersey, the Northwestern States, and in man 
. CHEFS D’(2UVRE DE RACINE, . ° ° ‘ 75 | others ; and some of the volumes have been republished in England, 
- MANUAL OF FRENCH CONVERSATION, .  .. 275 j Where they have enjoyed a very extensive sale for several years. 
- HOWARD’S AIDS, .  . . . « =. =~ 1.00 | These facts form the safest expression of the practical value and 
. TALBOT’S FRENCH PRONUNCIATION, .  ._ .75| adaptation of this Series that could be given. 
: be = of b oy ogales a oe » Fe rng“ of two! In our Descriptive Catalogue, and previous numbers of the Educa- 
rival systems ; the Oral, ado: endo: son, Manesca, | ,; : 
coh cham, with he dl "Clascioal 4 Grammatical Easton.” a, | tional News, we present strong recommendations from hundreds of 
This Series is now in use in a large majority of the best Colleges practised and successful Teachers of the French Language, from all 
and Academies in New England, having been adopted in hundreds of parts of the Union. 


WOODBURY’S GERMAN SERIES. 


By W. H. WOODBURY, A.M. 


- NEW METHOD WITH GERMAN, . . ° - $1.50; IX. GLAUBENSKLEE’S GRAMMAR, . . - «+ $0.75 
. KEY TO THE NEW METHOD, . . ° - .50| X. GLAUBENSKLEE’S READER, . ° o « « 
- SHORTER COURSE ° . 75 | 


* KEY TO SHORTER COURSE,. . . .  . .50| This system is founded on similar 
- ELEMENTARY GERMAN READER, .... -75 | French Series, and is highly 


- ECLECTIC GERMAN READER, 1.00 | and previous numbers of the Educational News, presents cordial tes- 
VII. GERMAN-ENGLISH READER, «© . «. . -25 | timonials from a large number of eminent educators and scholars, 
VIII. NEW METHOD FOR GERMANS, . . .  ._ .75) among whom are 


Prof. Hoshour, N. W. C. College. Prof. Picard, Illinois College. Pres. Allen, Girard College. 

Prof. Perry, Williams College. Prof. Torricelli, Dartmouth College. Prof. Fasquelle, University of Michigan. 
Prof. Schmidt, Columbia College. Prof. Miller, Hartwick Theological Sem. Prof. Jarman, Union University, Tenn. 
Prof. Beermann, Troy Female Seminary. Prof. Piessner, Union College. Rev. Dr. Nast, Cincinnati. 


Single Copies of the above, such as are used in Classes, sent at half price to Teachers for examination, with a view to Introduction. 
Liberal terms for first supplies. 


THE AMERICAN DEBATER ; 


BEING A 


Plain Exposition of the Principles and Practice of Public Debate. 
By JAS. N. McELLIGOTT, LL. D., 


PRESIDENT OF THE NEW YORK STATE TEACHERS’ ASSOCIATION. 


324 pages. Price, $1.00. 


rinciples with Fasquelle’s 
opular. Reference to our Catalogue, 


This book presents a mass of information respecting debates and| The following journals have commended the Debater : — 
debaters not to be found in any other single volume. It carefully, ; : - . 

yet briefly, shows the qualifications essential to a good debater, and| New York Tribune, Boston Traveller, Chicago Daily Journal, New 
the best modes of acquiring them ; furnishes a full course of instruc- | York Chronicle, Albany Express, Richmond Post, Springfield Repub- 
tion in the Rules of Parliamentary Practice, grounded on the best | lican, New York Evening Post, Knickerbocker Magazine, Chicago 
authorities, and illustrates the practical working of an orderly debate Press, Boston Post, New York Albion, Chicago Christian Times, 
by ag ore eg in full on interesting questions. It furnishes De- | Congregational Journal, Christian Herald, R. I. Schoolmaster, New 


bates in Outline, to be filled out according to the taste and ability of | York Observer, Boston Atlas, New York Evangelist, Commercial 
the parties that use them ; presents a series of questions, with refer- | Advertiser, Newark Whig, Life Illustrated, New York Daily News, 
ences under each, to authorities or sources of information ; supplies | New York Day-Book, &c., &c. 

nearly six hundred interesting questions for discussion, and gives : . ; . 

forms of a Constitution and By-Laws for Debating Societies. | Sent, post-paid, on receipt of the price, $1.00. 


IVISON, PHINNEY, & CO., Pustisuers, New York. 




















Che Connecticut Common-School Journal, 


IS A 


MONTHLY PUBLICATION, 


AND IS 


DEVOTED TO THE INTERESTS OF EDUCATION AND THE ELEVATION OF THE 
TEACHERS’ PROFESSION. 


It is published under the direction of the Stare Teacuers’ Association. It has a Board of Editors 
composed of gentlemen who are all PRACTICAL TEACHERS of large experience. The Editors for the current 


year are, — 


CHARLES NORTHEND, New Britain, Resident Editor. 


ASSOCIATE EDITORS. 
J. W. ALLEN, Norwich. C. F. DOWD, Waterbury. WM. KINNE, New Haven. 
LUCIAN BURLEIGH, Plainfield. D. C. GILMAN, New Maven. AUG. MORSE, Hartford. 
L. L. CAMP, Norwalk. . E. L. HART, Farmington. ELBRIDGE SMITH, Norwich. 
T. W. T. CURTIS, Hartford. E. B. JENNINGS, New London. EMORY F. STRONG, Bridgeport. 


Each Number of the Journal contains THIRTY-TWO PAGES of well-printed matter, making an annual 
volume of nearly 400 pages. 


A limited number of the bound volumes for the years 1854, 1855, 1856, 1857, 1858, and 1859 may be 
had for $1 per volume, delivered free of postage. 


The regular subscription price of the Journal is $1 per year, or five copies for $4. 


Any wishing to subscribe, or to procure bound volumes for either of the years named, will please 
address, 


CHARLES NORTHEND, 


New Britain, Ct. 


N.B.— All Subscriptions commence with the beginning of the Year. The current volume commenced with 
January, 1860. 


New Britany, Cr., February 1, 1860. 




















Shencerian System of Lenmanship, 


IN EIGHT PROGRESSIVE BOOKS, — 


By Pror. P. 


Who has for more than thirty-five years been regarde 


SCHOOL SERIES IN FIVE BOOKS. 
R. SPENCER, 


d as the ‘‘ Prince of Penmen ” in the United States. His 


pupils have been awarded first premiums in nearly all the State and National Fairs for many years. j 





The SpENcERIAN Copy-Booxs have recently been NEWLY EN-| 


GRAVED UPON STEEL PLATES, in the highest style of art, and 
are a fac-simile of the author’s handwriting. 

In the first four books all the letters are introduced by the princi- 
ple of analysis and synthesis, exhibiting the elementary or constitu- 
ent parts of each letter, and the method of joining them together 
producing perfect formation. This new and interesting feature is 
peculiar to this system, and gives to the attentive pupil clear and 
perfect conceptions of the formation of each and every letter con- 
tained in the copies, at the head of the page. 


The entire Series is progressively arranged to meet the wants of 
schools and pupils of every grade. Each book contains lucid rules 
and scientific instructions, so that any intelligent person can effi- 
ciently impart instruction to the learner, or acquire a beautiful and 
expeditious handwriting without the aid of a teacher. Price, 124 
cents each. , 


| For more particular description, see our EDUCATIONAL News, and 
specimens of the books. 


PROMINENT FEATURES IN THE SERIES. 


1. The close resemblance of the copies to those written by the au- 
thor, thereby obviating the stiff and formal engravers’ style usually 
found in copy-books. 


2. The absence of those heavy strokes usually found in primary 


copies, which tend to cramp the pupils’ fingers, and fix the habit of | 


pressing heavily upon the pen. 

8. The representation and explanation of the elements or constitu- 
ent parts of letters in the primary books, giving the learner an ideal 
standard of perfect formation. 


4. The progressive, systematic arrangement of copies, conducting 
the learner from the simplest element to finished practice. 


5. The governing curves in the formation of the small letters 
|renders them legible, expeditious, and beautiful to the highest 
degree. 


6. A peculiar style of shading, giving life and beauty to the work. 





7. The angle of the letters is especially adapted to the legibility 


| and plainness of business writing. 


TESTIMONIALS TO SPENCER’S PENMANSHIP. 


A large number of testimonials have recently been sent to us, from various sections of the Union, by prominent 


educators, expressing their unqualified approbation of this 


system, and its adaptation to the schools of our country, of 


which we have room for the few following. Further commendatory notices are given in our Descriptive Cata- 


LOGUE:— 


All the Teachers of the Public Schools of the city of Buffalo unite 
in a testimonial which says: —“‘ The Spencerian System of Penman- 
ship has been taught in the Public Schools of Buffalo, for the past 
ten years, continuously, and is now regarded as an indispensable 
branch of public instruction. In our opinion, it can have no superior 
as a means of instruction in the Art of Writing, because every possi- 
ble form or combination that good taste will sanction, and every 
method of illustration that the highest skill can devise, are abun- 
dantly provided for in the system itself. It is easily taught and 
easily learned. It is a pleasant study to every one. It never fails to 
interest the pupil.” 

Bryant AND StTRATTON’s Chain of Commercial Colleges at New 
York, Philadelphia, Albany, Buffalo, Cleveland, Detroit, and Chi- 
cago,— the most extensive chain of Commercial Colleges in the 
world, and deservedly popular,— adopt and use the SPENCERIAN 
System exclusively in all their instructions, and commend it as 
superior to all others. 

Jos—EpH WARREN, Esq., Superintendent of Public Schools, Buf- 
falo:— “ The Spencerian System of Penmanship has been in use in 
the Public Schools of this city for ten years, and has proved entirely 
satisfactory. I fully concur in the above commendations.” 

Hon. Anson Smytu, Ohio State School Commissioner, writes: — 
“With the Spencerian System of Penmanship I am greatly pleased. 
As a means of instruction in the art of writing, it is, in my estima- 


> Specimens of the Copy-Books sent at half the retail p 
Liberal terms for first supplies. 


tion, without an equal. I cheerfully recommend it to the considera- 
tion of Boards of Education and Teachers, and I should be glad to 
see this system introduced into all the schools of Ohio.” 


ANDREW FREEZE, A.M., Superintendent of Public Instruction in 
the city of Cleveland, writes: — “I have examined the new series of 
Writing Books, by P. R. Spencer, recently published by Ivison, 
PuinneEy, & Co., of New York, and, in my opinion, Mr. Spencer has 
made a decided hit. The books, I think, are admirably adapted to 
our public schools, and they cannot fail to lead beginners into the 
author’s excellent style of Penmanship more readily and naturally 
than any arrangement of exercises and copies that I have ever seen. 
As to the Spencerian System of Penmanship, nothing in this country 
—_ it. o other is taught in the Public Schools of our city, or 
will be. 


P. H. Curtis, Esq., Superintendent of Public Schools in the city 
of Rochester, writes: — “‘ Being practically acquainted with the 
ncerian System of Penmanship, and familiar with the success 
ich has resulted from its introduction into the Rochester Public 


s 
wh 
Schools, I take great pleasure in commending it to all who have 
charge of schools.” 

_ The Spencertan System has recently been adopted in the Pub- 
lic Schools of the cities of Buffalo, Cleveland, Detroit, St. Louis, 


Oswego, Rochester, and other large cities, and is being rapidly intro- 
duced throughout the Union. 





rice to Teachers for examination, with a view to Introduction. 


IVISON, PHINNEY, & CO., PusLisueErs, 


48 and 50 Walker Street, New York. 

















THE MAINE TEACHER, 


A MONTHLY JOURNAL DEVOTED TO THE EDUCATIONAL INTERESTS 
OF MAINE. 


Published by B. THURSTON, Portland. 


THE ONLY PUBLICATION 


OF THE KIND IN MAINE. 


Every person interested in Education should have a Copy. 





Irs pages are freighted with instruction equally valuable for the Family and the School-room. It is a royal 
octavo monthly of thirty-two pages, convenient in form, and handsomely executed. 


The Terms, invariably in advance, are as follows : — 
1 copy, commencing January or July, - 


“ “ ““ 


6 copies 
10 “ 
15 


20 


“ “ 


“ “ “ 


“ “ oe 


All Communications should be directed to “B. THURSTON, 


$ 1.00 

- 95.00 
8.00 

- 12.00 
15.00 


PORTLAND.” 


PRINTING. 


The Subscriber has facilities for every description of BOOK, PAMPHLET, 


AND JOB PRINTING, 


of the most perfect kind. Specimens exhibited at his office, 72 MippLe STReeEr. 


Ge Orders solicited, and promptly answered. 


B. THURSTON, Portland. 





JUST PUBLISHED. 
“yy + ? | . 
Hitchcock's Anatomy and Physiology. 
FOR COLLEGES, ACADEMIES, AND SCHOOLS. 
By Pres. HITCHCOCK, D.D., LL. D., of Amherst College, Author of a “ Treatise on Geology,” etc., etc., and EDWARD HITCHCOCK, 


Jr., M.D., of Williston Seminary, Easthampton, Mass. [Illustrated by nearly 400 engravings. 441 pages. 


THE Publishers have the pleasure of announcing that this work, which 
has been in preparation for two years past, is now ready ; and offer it in 
entire confidence that it will receive a cordial welcome. Pres. HITCHCOCK 
is an eminent and successful author of scientific works, a naturalist widely 
known for his attainments, and has been a distinguished educator for more 
than forty years. His son has for ten years past been engaged in the work 
of teaching. Their success as practical instructors, and the conscientious 
fidelity with which the present volume has been prepared, naturally afford 
abundant assurance of a superior work. The authors have availed them- 
selves of the labors of the most eminent Physiologists, American and foreign 
and they give a condensed but clear exhibition of the leading principles an 
facts which are detailed in such works as Carpenter’s Human Physiology 
his Comparative Physiology, Hanall’s Microscopic Anatomy, Griffith and 
Henfrey’s Micrographic Dictionary, Peaslee’s Histology, Todd and Bow- 
man’s Physiological Anatomy, Wilson’s Anatomy, Draper’s, Dunglison’s, 
and Dalton’s Physiologies, and the works of Cuvier, Owen, and Weyner on 
Comparative Anatomy. ‘The illustrations of the volume are unusually full, 
were executed by superior artists. French and German, as well as English 
and American ; and their first cost was not less than $3,000. It is believed 
that no school-book yet issued has surpassed this in the value of its illustra- 
tions, and the important aid that they render in fully understanding the text. 

Of several important new features of this book, one is the introduction of 
Microscopic Anatomy, a branch of the subject which has become 
indispensable in this study, even to the beginner. Comparative 
Anatomy and tye eer yee of are also much more fully treated of 
here than in any other school-book on this subject now extant. 

The introduction of this department of Anatomy and Physiology it is 





Retail price, $ 1.00. 


hoped will not only give some knowledge of the organs and their use in the 
lower animals, but will at the same time give a much better meane of ascer- 
taining the structure and functions of the human mechanism. Another new 
feature of the work is the religious bearing of the subject, in a chapter 
written by the senior author. The few technical terms which it has been 
found indispenusably necessary to introduce are so fully explained that the 
simplest intellect cannot fail at once, and readily, to understand them. 

Considerable attention has also been given to the important subjects of 
Hygiene and Gymnastics; the latter is illustrated with diagrams, 
designed to facilitate the practical use of these means of healthful and 
pleasant exercise in schools and families. Wemtilation, bathing, 
and other personal habits, bearing upon the preservation of health, 
and many other subjects of practical usefulness, as well as scientific interest, 
are also fully discussed and illustrated. The moral tone of the work in 
every respect is unexceptionable ; the utmost care having been taken to 
treat the subjects not merely with delicacy, but with appropriate reference 
to the wisdom and goodness of the Creator. 

The Springfield Republican says :— ‘* At length we have the prospect of a 
class-book of Anatomy and Physiology thoroughly adapted to the use of 
schools. We have had numerous books on these comparatively new school 
studies, but they do not live. Their sufficient condemnation is that they 
die out. Pres. HITCHCOCK, of Amherst College, and his son, Dr. HITCH- 
cock, of Williston Semi We have p d a book, and from what we know 
of the authors, we cannot doubt that it will sweep the market. The work 
is handsomely illustrated, and especial attention given to Gymnastics and 
Hygiene. The men not only understand their subject, but are teachers, 
and know how to adapt their instructions to the purposes of schools.” 





Single Copies to TEACHERS for examination, with a view to introduction into classes, will be furnished at our store or sent, prepaid, on 
receipt of 50 cents. 


Published by IVISON & PHINNEY, 


48 and 50 Walker Street, New York. 


SOLD BY BOOKSELLERS GENERALLY. 























HENRY WARD BEECHER’S SERMONS, 


REVISED BY THE AUTHOR, 


WILL APPEAR IN 


“THE INDEPENDENT,” 


EVERY WEEK. 





Tus announcement alone should be a sufficient inducement to thousands to send their subscriptions. 

The conductors of this paper aim to make it the most influential and useful religious newspaper published 
in this country. To this end they employ an array of Editors, Special Contributors, Regular Correspondents, 
Miscellaneous Essayists, Commercial Reporters, and other writers, each of whom contributes a valuable and 
indispensable part of every weekly number. 

In addition to this, arrangements are now in progress by which Tur INDEPENDENT, for the coming year, 
will be made still more interesting and attractive. 

A wider range of good reading will be introduced, and the paper will be printed throughout with new type. 

It is intended that any one of the following departments of the paper, viz. 


The Sermons of Henry Warp BreEcuer, 

The Contributions of the Rev. Grorce B. Cuerever and Mrs. Harriet Beecuer Stowe, 
The Poems of Jonn G. Wuirtier and James Russert LOwEeELtt, 

The Commercial Articles and Market Reports, 

The Editorial Articles, or the Family Reading, 


shall be worth more than the entire subscription price for one year. 

We are happy to announce that our subscription list is increasing more rapidly than ever before, and as a 
special inducement to our readers, we will say, that for every TWO NEW SUBSCRIBERS sent us with $5, we 
will credit the party sending the same 


With One Year’s Subscription. 


The friends of Tae INDEPENDENT, in all sections of the country, will favor the cause in which we are 
engaged by using their influence to extend our circulation. 
Terms, $2 a year in advance. 


Address 
JOSEPH H. RICHARDS, Pvus.isuer, 


No. 5 Beekman Street, New York. 


_ 

















A LIBERAL OFFER CONTINUED. 





DAVIES & PECK’S MATHEMATICAL DICTIONARY. 





In consequence of the continued and repeated calls for the * DICTIONARY OF MATHEMATICS,” by Davies anv Peck, 
the publishers have decided to extend their offer to all Teachers of Mathematics, (whether Prof. Davies’s course, or any other,) to send | 
them a copy of this sterling work, post-paid, for ONE DOLLAR AND THIRTY-NINE CENTS, until the ist of February, 1860 ; after 


which time the price will be as before, viz. $2.50. 


The very high commendations of this work from the most distinguished sources warrant the publishers in urging the attention of all 
teachers of the science to this opportunity of securing a superb work at a very low price. 


A. 8. BARNES AND BURR, 


PUBLISHERS 


OF 


DAVIES’S COMPLETE COURSE OF MATHEMATICS. 


To this popular series of Text-books have recently been 
added two entirely new works on Algebra, entitled 


NEW ELEMENTARY ALGEBRAS embracing the First 
Principles of the Science. By CHARLES DAvigEs. 299 pp. 
12mo. Cloth. Price, 75 cents. 

BLOOMINGTON, ILL., Sept. 5, 1859. 

Messrs. A. 8. BARNES AND BURR: — 

Yentlemen:—I have examined Davies’s New Elementary Algebra, and 
am free to say that I deem it superior in every respect to any work on 
Elementary Algebra that has come under my observation. 

Very respectfully yours, 
JOSEPH FICKLIN, 
Prof. Mathematics in Bloomington Female College. 


UNIVERSITY ALGEBRA} embracing a Logical Develop- 
ment of the Science, with numerous Graded Examples. By 
CHARLES DAviEs. 820 pp. 12mo. Sheep. Price, $1.00. 

SYDNEY, O., Sept. 30, 1859. 
Sirs :—I received a copy of the University Algebra, and from a cursory 
examination of it, I think it is destined to supersede all other Algebras above 
the elementary grade in our Union Schools and Seminaries, as it comprises, 
in a convenient, concise, and compact form, all that is usually required in 
that branch of mathematics. 
Yours, &c., 

W. H. SCHUYLER, 

Principal of Union School. 
Just issued likewise : 

ELEMENTS OF MECHANICS. For the Use of Colleges, 
Academies, and High Schools. By Wm. G. Peck, M. A., Pro- 
fessor of Mathematics, Columbia College. 338 pp. 12mo. Cloth. 
Price, $1.25. 

Prof. B. F. STEM, Principal of Easton (Pa.) High School, writes : — 

‘This book supplies a want long felt. It is a work of deep research, 
simple in its arrang t, complete in its examples and rules, and is an 
admirable volume to assist the intelligent teacher. There can be no doubt 
but that it will have a large sale, as it deserves to have.” 

[S> Copies of these new works will be furnished teachers for ex- 
amination, post-paid, on receipt of one half their respective prices. 


A. 8. BARNES & BURR, Publishers. 





NATURAL PHILOSOPHY FOR COLLEGES. - W. 
H. C. Bartiett, LL. D., Professor of Natural Philosophy in 
the Military Academy of the United States. 


BARTLETT’S SYNTHETIC MECHANICS 
BARTLETT’S ACOUSTICS AND OPTICS 
BARTLETT’S SPHERICAL ASTRONOMY 
BARTLETT’S ANALYTICAL MECHANICS . 


- $ 3.00 
2.00 
3.50 
4.00 


From JOHN A. NICHOLS, Professor of Natural Philosophy in the Free 
Academy, New York : — 

‘* Professor Bartlett's Course of Natural Philosophy, entitled Mechanics, 
and Acoustics, and Optics, have been text-books in the department of Nat- 
ural Philosophy in this institution about two years. They have been found, 
by a daily test in the class-room, to possess that essential quality of works of 
merit, namely, the more familiarly they are known, the better they are liked. 
They develop the principles of Natural Philosophy by means of the Mathe- 
matical Analysis ; and, vy the aid of the same unfailing agent, investigate 
the laws of machinery, the effects of friction, and other resisting forces, and 
the motion of the planets, basing every process upon the fundamental re- 
sults of observation and experiment. 

Tho methods of Prof Bartlett’s works reward without discouragin 
effort ; and, when faithfully studied, these works give a discipline of al 
of the highest importance to any man, whether he seeks for reputation and 
support in the study, the workshop, the mart, or the forum.” 








CHEMISTRY FOR COLLEGES. By Wo. Grecory, M. D., 
F.R.S.E., Professor of Chemistry in the University of Edin- | 
Edited by J. M. Sanpers, M. D., LL. D. 


HAND-BOOK OF INORGANIC CHEMISTRY. For 
the Use of Students. To which is added the Physics of Chem- 
istry. 426 pp. 8vo. Cloth. Price, $1.50. 


HAND-BOOK OF ORGANIC CHEMISTRY. 
Use of Students. 480 pp. 8vo. Cloth. Price, $1.50. 


‘Among the excellences of these works are a clear statement of facts 
and principles, a concise mode of explanation, and a scientific arrangement. 
Together they form one of the best manuals extant in chemical science. 
They contain all the ‘modern improvements ’ that have attained the dignity | 
~ — truth. We give them our hearty commendation.’ — Wew York 

‘eacher. 


burgh. 


For the 


Among the recent additions to the National Series of Standard 
School-Books, published by A. S. BarnnzEs and Burr, are several 
very valuable ones to the popular 


SCHOOL-TEACHER’S LIBRARY. 


THE NORMALS or, Methods of Teaching the Common 
Branches, Orthoepy, ene Grammar, Geography, Arith- 
metic, and Elocution. By ALFRED HoLsrRook, Principal of 
Normal School, Lebanon, Ohio. 
Price, $1.00. 


‘‘ This book is designed to bring to the teacher’s view a model working 
school. It is not all theory, but theory and practice combined. It is a text- 
book on the science of teaching, a sort of perpetual Institute to every teach- 
er who is so fortunate as to possess a copy. Those of the largest experience 
will here find things new, while the merest tyro in teaching, with ‘ The 
—— for an instructor, need never be at fault in his school.’? — School 

isitor. . 


THE HIGHER CHRISTIAN EDUCATION. By Ben- 
JAMIN W. Dwicnr. 847 pp. 12mo. Cloth. Price, $1.00. 


From CHARLES NORTHEND, Author of “ Teacher and Parent.” 
‘It is a work of rare merit. The book will do good. I shall earnestly 
commend it.” 


INSTITUTE LECTURES ON MENTAL AND MORAL 
CULTURE. By Samuet P. Batss, A. M., Supt. of Public In- 
struction, Crawford County, Pa. 319 pp. 12mo. Cloth. $1.00. 

‘¢ We find these Lectures well written, and replete with sound views and 
full information.’? — Philadelphia Press. 


The TEACHER’S LIBRARY now includes the following volumes, 
all of incalculable value to the growing teacher : — 


PAGE’S THEORY AND PRACTICE OF TEACHING 
NORTHEND’S TEACHER AND PARENT . , ° . 
ROOT ON SCHOOL AMUSEMENTS, GYMNASTICS, &c. 
MANSFIELD ON AMERICAN EDUCATION ° ° 
MAYHEW ON UNIVERSAL EDUCATION . . . 
DE TOCQUEVILLE ON AMERICAN INSTITUTIONS . 
DAVIES’S LOGIC OF MATHEMATICS . ° ' 
HOLBROOK’S NORMAL METHODS OF TEACHING 
DWIGHT’S HIGHER CHRISTIAN EDUCATION 
BATES’S INSTITUTE LECTURES ° ° . * ° 
BARNARD ON SCHOOL-HOUSE ARCHITECTURE. . 
BARNARD ON NORMAL SCHOOLS... 


Of these volumes, and about two hundred other valuable educa- 
tional works, a complete and extended description may be found in 
the publisher’s Illustrated Descriptive Catalogue, which will be for- 
warded to any address on application. 


456 pp. 12mo. Cloth. 
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A. 8. BARNES AND BURR, 51 and 53 John Street, New York. 
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WELLS'S NATURAL PHILOSOPHY. 
For Schools, Colleges, and Families. 


450 pages; 374 illustrations. Twentieth Edition. Retail Price, $1.00. 
FOR USE WITH OR WITHOUT APPARATUS. 


From among the hundreds of Testimonials from eminent and well-known educators, the following are offered as speci- 
mens. For several pages more of similar character, and for a list of HUNDREDS OF THE BEST ACADEMIES, &c. in this 
country, where the work is used with high success and approval, see Ivison, PHINNEY, & Co.’s QUARTERLY EDUCATIONAL 
News, and their New Descriptive CATALOGUE (of 172 pages) both sent free on request. 


Prof. WILLIAM HOPKINS, A. M., Genesee College, New York, 
writes, March 17, 1858 : —“‘I find ‘ Wells’s Philosophy ’ a work of 
superior merit, either for the student or general reader. The arrange- 
ment and style I consider excellent.” 

THOMAS SHERWIN, A.M., Principal of the Boston City Normal 
School, writes: —“‘ In examining ‘ Wells’s Philosophy,’ I have found 
it more nearly correct, and more up to the times, than text-books in 
general use.” 

E. CONANT, A. M., Principal of Normal Institute, Royalton, Vt., 
writes :— “I have made use of ‘ Wells’s Philosophy’ for several 


terms, and find it the most satisfactory text-book on the subject that 
I know of.” 


Rev. J. R. BOYD, A.M., Principal Maplewood Female Institute, 
Pittsfield, Mass. :— “‘ We have adopted ‘ Wells’s Philosophy,’ and are 
greatly pleased with it.” 

Prof. EBENEZER EMMONS, Professor of Natural Sciences, 
Williams College, State Zodlogist, N. C.: —“ Wells’s Series of text- 
books have my highest recommendation.” 

Rev. D. C. VAN NORMAN, D.D., Principal of Young Ladies’ 
Institute, New York : — “ To the practical teacher, a cursory exam- 
ination of ‘ Wells’s Philosophy’ will, I think, suffice to show its 
superiority over any school-book of the kind.” 


H. M. PIERCE, A.M., Principal Rutgers Female Institute, New 
York : — “ We have used ‘ Wells’s Philosophy’ and ‘ Chemistry’ for 
some time past, with the highest satisfaction.” 

Prof. CLEVELAND, Philadelphia: —“I am very much pleased 
with ‘ Wells’s Philosophy,’ and shall introduce it.” 


ALFRED BROOKS, M. D., Lecturer on Physics and Chemistry, 
Southwick, Mass. : — “I consider ‘ Wells’s Philosophy’ far superior 
to any other work of like grade now before the public. The excep- 
tions of a New York critic (Harper’s Magazine) to some portions of it 
mos to me to be frivolous, and to indicate personal feeling rather 
than fair criticism. We do not want, in an elementary work, state- 
ments of every exception to general rules ; but a clear outline of the 
great leading facts and principles ; and this we find most perfectly 
in Wells’s Scientific Series.” 

AVERY S. WALKER, Esq., Superintendent of Public Schools, 
Lodi, N. J. : —“* After careful examination, I deem ‘ Wells’s Philos- 
ophy’ a work of much merit, and well adapted to teaching the 
science.” 

Cc. F. WINSLOW, M. D., an eminent Physicist: —“ Wells’s Series 
of Elementary Scientific Text-books pleases me more than any other 
works of like character which I have ever examined ; and I believe 
I do good service to the cause of science and education in most un- 
reservedly recommending them.” 

N. T. CLARK, A. M., Principal of Canadaigua Academy, N. Y. : 
—“ We are using ‘ Wells’s Philosophy’ with great satisfaction. It 
is very much superior to Parker’s, and better suited to our wants 
than Olmsted’s.”’ 

Pres. A. W. CUMMINGS, D.D., President of Holston Conference 
Female College, N. C., writes, June, 1859 : —“ We have used ‘ Wells’s 








Philosophy,’ and the least I can say of it is, that we regard it as a 
— advance upon all former efforts to present the whole science of 

atural Philosophy in an easy yet strictly scientific and perspicuous 
manner. It is destined to be a highly popular text-book.” 


ANDREW J. RICKOFYF, Esq., Superintendent of Schools in Cin- 
cinnati, and an eminent educationist, writes, May, 1859: — “ My ex- 
amination of Wells’s works has given me unusual pleasure, because 
they seem to approximate more nearly to the true ideal of a perfect 
elementary school-book than any others with which I am acquainted, 
whether upon these or any other school studies. I have no hesitation, 
therefore, in saying that I believe they have no equals, in their respective 
departments.” 

Prof. J. H. WILLARD, Principal of the Troy Female Seminary, 
has also recently introduced “ Wells’s Philosophy ” and “ Chemistry ” 
into that important institution. 

Prof. E. W. EVANS, Professor of Natural Philosophy, Marietta 
College, Ohio, writes: —‘‘ The ‘ Philosophy ’ is the most comprehen- 
sive, the best illustrated, manual for schools and academies that I 
have ever seen on the subject.” 

Prof. J. SANDFORD BARNES, United States Naval Academy, 
Annapolis, Md., writes: — “It is without hesitation, as it is with great 
pleasure, that I say it is, in my opinion, better adapted to popular in- 
struction than any work of the kind ever published in this country.” 

HORACE WEBSTER, LL. D., Principal New York Free Acad- 
emy, writes: — “‘ Wells’s Philosophy’ is the best work on this sub- 
ject, of its grade, that I ever saw.” 

Rev. CHARLES COLLINS, D.D., President of Dickinson Col- 
lege, writes: —“‘* Wells’s Philosophy’ I consider the best elementary 
treatise on that subject now before the public.” 

Prof. DANIEL VAUGHAN, an eminent author and lecturer on 
Physics, in Cincinnati, writes: —“‘I have been much delighted with 
Wells’s valuable works on ‘ Natural Philosophy ’ and ‘ Chemistry.’ 
Iam acquainted with no scientific books better odapted for schools and 
seminaries. The ‘Philosophy’ must be regarded as a great boon in 
the cause of education, as the works in this department generally 
studied are very defective.” 


Hon. H. C. HICKOK, Superintendent of Public Instruction of the 
State of Pennsylvania, whose critical ability and care are well known, 
writes : —“ A cursory: examination of Wells’s admirably illustrated 
and arranged works impress me with the belief that they are well 
adapted to their purpose, and would be invaluable in the school and 
family circle.” 

His Excellency JAMES POLLOCK, Ex-Governor of Pennsylvania: 
— “I have examined carefully and in detail this series of books by 
Mr. Wells, and am more than satisfied with their value and impor- 
tance as auxiliaries in the great cause of true and practical education. 
The general principles of the sciences of which they treat are stated 
clearly and concisely, and the latest results of scientific discovery and 
research are fully and correctly embraced in these volumes. They 
are admirably adapted to meet the wants of students in our schools, 
academies, and colleges, and they should have a place in the library 
of every family in the country.” 


Another page of similar notices may appear in the next number; also of commendatory reviews from the principal StaTE 
EDUCATIONAL JOURNALS, and other LITERARY AND SCIENTIFIC PAPERS. 


G&S To enable Teachers to verify, by personal examination, the truth of these commendations, single copies will 
be sent by mail, prepaid, on receipt of one half the published price. 
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Key to do. 8vo. do. 
Philosophical Problems. 8vo. do. ° 
Geometrical Problems. 8vo. do. . 
Treatise on Differential Equations .- ° 
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BORDEN. System of Railway Formule. 8vo. ° ® 
BRITISH NAUTICAL ALMANAC. 1861 and 1862, each... 
CARMICHAEL. Treatise on the Calculus of Operations. 8vo. 
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8vo. . . ° . . . 
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LARDNER. System of Algebraic Geometry. Second-hand 
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Mathematical Problems and Examples of the Senate-House Examina- 
tion Papers. 1821 - 1836. ith an Appendix containing the 
Senate-House Questions for 1837. 8vo. . ° ° 

PARKINSON. El Mech Post 8vo. . ° 

PEIRCE. Analytic Mechanics. 4to. . ° ° . ° 

PEIRCE, J. M. — Geometry. 8vo. ° ° ° ° 

PHEAR. El ics. Post8vo. . ° ° 

PRICE. Differential andl Integral Calculus. 3 vols. &vo. 

Quarterly Journal of Pure and Applied Mathematics. Sylvester, Fer- 
riers, & Co. $6.00 per annum, post-paid. 
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FRENCH, &c. 


AUDE. Poussée des Terres. 8vo. Hf. ef. ° $ 1.87 
BELANGER. Résumé de Lecons de Géométrie Analytique et de Cal- 
cul Infinitésimal. 8vo. . ° 
Biot. Traité des Equations differentielles. Hf. mo 
mer 3 Eléments de Calcul Differential ot du Calcul Inte- 
Legons de Mécanique Elémentaire a Usage des Candi- 
Ecole Polytechnique. 8vo. . . . ° ° ° 
BRIOSCHE, Théorie des Determinants. 8vo. . . 
BouRDON. Application de l’Algébre a la Géométrie. 80. “HIE. ef. 
CALLET. Tables de Logarithms. 8vo. Hf.cf. . ° ° 
CHASLES, Traité de Géométrie Supérieure. 8vo. a cf. ° ° 
CHOQUET. Traité élémentaire d’Algébre. 8vo. Hf.cf. . 
CoOURNOT. Traité élémentaire de la Theorie des y et du 
Calcul Infinitésimal. 2vols. 8vo. . 
ee nen fur die reine und augewandte Mathematik. Per 
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2 vols. 


Application de Géométrie et de ee ala nee aux 
‘onts et Chaussées. 4to. Hf.mor.. . ° 
Developpments de Géométrie. 4to. Hf. mor. ° 
Géométrie et Méc éeaux Arts. 8vo. Hf. mor. 
FRANCCUR. Gours — ‘de ‘Mathématiques pures. 2 vols, 8vo. 
e Statique. 8vo. ~ch . ° ° . 
Gauss. Méthode des Moindres Carrés. 8vo. Hf. cf. . ° 
KOHLER. Logarithmisch Trigonometrisches Handbuch. 8vo. 
LacROIX. Traité du Calcul Differential et du Calcul oe 
vols. in 4to, avec 18 pl. Mor. . 
LAGRANGE. Mécanique Analytique. 2 vols. 4to. ° 
——————_ Théorie des Fonctions Analytiques. 4to. Hf. mor. 
Traité des Equations Numeriques de tous les Degrés. 
Hf. mor. . “ie ° 5.00 
Tables de Logarithmes. 18mo. . c= -— « 1.25 
Systéme du Monde. 4to. Hf. mor, 5.50 
LEGENDRE. Traité des Fonctions Elliptiques. 3 vols. 4to. Hf. mor. 20.00 
LEROY. Traité de Stéréotomie comprenant les Applications de la 
Géométrie Descriptive 4 la Theorie des Ombres, la Perspective 
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In 4to, avec Atlas de 74 pl. in fol. Paper, $9.00; hf. mor. ° 
Traité de Géométrie Descriptive. In 4to, avec Atlas de 71 
pl. Paper, $3.00; hf. mor. $5.00 and ° 
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8vo. Hf. cf. . 
LIOUVILLE. Journal de Mathématiques Pures et Appliquées. 1836 — 
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Cours de Mécanique Appliquée. 8vo. 
Application de Analyse 4 la Géométrie. 
Traité élémentaire de Statique. 8vo. 
MorRIN. Aide-mémoire de Mécanique Pratique. 8vo. . e 
MONTFERRIER. Encyclopédie Mathématique ou Exposition com- 
léte de Toutes les Branches des Mathématiques d’apres les 
Principles de la Philosophie des Mathématiques de Hoéné 
Wronski. 3 vols. 8vo. To be continued in monthly Livraisons. 
NAVIER. (Ketten) Hangbriichen, 4to. . 
OLIVIER. Théorie Géométrique des Engrenages. Ato. 
a ra arcs de Géométrie Descriptive. 
Hf. mor. ° ° ° ° 
Complément de ‘Géométrie Descriptive. 2 vols. 4to. 
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Application de la Géométrie Descriptive. 2 vols. Ato. 
————_ Cours de Géometrie Descriptive. 2 vols. nes Hf. mor. 
PoInsoT. Eléments de Statique. 8vo. Hf. ef. ° ° 
Poisson. Mécanique. 2 vols. 8vo. ° 
PONCELET et LESBROS. Experiences Hydrauliques. 
PONTECOULANT. Systeme du Monde. 4 vols. 8vo. 
ween te Eléments de — Experimentale. 
Hf. c . ° 
SERRET. Cours a Algebre supé ‘rieure. 8vo. 
ts d’Arithmétique. 8vo. of. 
Nouvelles Annales de Mathématiques. 
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3 vols. 8vo. 
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Nouvelles Annales de Mathématiques. Tomes VIII. a 
XVII. Corresponding to the Years 1849-1859. 10 vols. Hf. cf. 
Bulletin Bibliographie, d’Histoire, et de a 
Mathématiques. 8vo. Hf.cf. . 
TRESCA. Géométrie Descriptive. 8vo. Hf. mor. . 
ie oe Traité élémentaire des Fonctions Elliptiques. 
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ENGINEERING, ASTRONOMY, &c. 


ADHEMAR. Le Traité des Ponts biais. 8vo, et Atlas in fol. . HANN and GENNER. Onthe Steam-Engine. 8vo. . . .« $2.75 
Annals of the Observatory of Harvard College. 3parts,each . . Hart. On Oblique Arches. 4to. . 
Annales de l’Observatorie Imperial de Paris. Par Le raven 3 vols. HASKOLL. Railway Construction, from the setting ‘out of the centre 
in 4to. hf. cf. . ° ° ° . line to the completion of the work. 2vols. Royal 8vo. Plates, 
ARAGO. Astronomie. 4 vols. 8vo. hf. mor. ° ° ° HENCK. Fieldbook for Engineers. 18mo. ° e 
Notices Biographiques. 3 vols. 8vo. hf. mor... HERSCHEL. Outlines of Astronomy. Fifth edition. 8vo. 
—— Notices Scientifiques. 4 vols. 8vo. hf. mor. . e HIND. Examples in the Differential Calculus. 8vo. Second-hand. 
———— Mémoires Scientifiques. Vol. [. 8vo. hf. mor. . ° HUGHES. Treatise on Gas-Works . — ° ° ° ° 
———— Voyages. 8vo. hf. mor. ° ° e e ° HYMER. Elements of Astronomy. 8vo. e 
ARMSTRONG. Steam Boilers ‘ ‘ JAMIN. Cours de Physique, de l’Ecule Polytechnique. 8vo. 
BAKER. Treatise on Land Surveying and Engineering ° LATHAM. Construction of Wrought-Iron Bridges. Embracing the 
BARLOW. On Materials and Construction. 8vo. ° ° Practical Application of the Principles of Mechanics to Wrought- 
Biot. Refractions Atmospheriques. 4to. Iron Girder-Work. With numerous detail Plates. 8vo. ° 
BLACK. Iron Highways from London to Edinburgh, &e. ° Law. Civil Engineering ° ° e ° e ° ‘ 
BOURNE. Treatise on the Steam-Engine. 4to. . Constructing and Repairing Roads ° e ° ° ‘ 
Bow. Treatise on Bracing. 8vo. LouDON, Cyclopedia of a 8vo.  . ° e . e 
BRANDE. Dictionary of Science, Literature, and “Art. 8vo. MAHAN. Civil Engineering. 8vo. 
BRETON. Traité du Nivellement. 8vo. . MAXWELL, J.C. On the Kitability of the Motion of Saturn’s Rings. 
Buck. Oblique Arches of Bridges. 4to. . ° ° 4to. pape per . e e . ° . 
Builder, The. A Monthly Magazine for ‘Architects. Per annum MosELY. Mechanics of Engineering. 8vo. ° ° ° . 
BURGOYNE. Blasting and Quarrying Stone . ° ° ° MULLER. Physics and Meteorology. 8vo. . . . 
BURNELL. Treatise on Limes and Cements ° ° e ° NEVILLE. Hydraulic Formule. 8vo. e e ° . 
BuRY. Rudimentary Treatise on Architecture ° ° ° NICOL. Cyclopedia of the Physical Sciences. 8vo. e* ° 
Civil Engineer and Architect’s Journal. Monthly. 4to. London. PRALY. Construction des Voutes biaises. 8vo. hf. cf. e 
Per annum, post-paid ° ° ° REGNAULT. Manuel des Aspirants au Grade d’Ingénieur des Ponts 
CLARK. Britannia an Conway Tubular Bridges. 2 vols. ae and et Chaussées. Partie théorique et Partie pratique. 4 vols. 
Atlas, folio . ° ° 8vo. hf. ef. ° 
CLEGG. Architecture of Machinery. Ato. REBLING. Memoir of the Niagara Falls and International Suspen- 
Cresy. On Bridge Building, and Equilibrium of Vaults and Arches. sion Bridge. 8vo. . ° 
Folio . oe ic SEWELL. Treatise on Steam and Locomotives. 3 ‘vols. . 
Cyclopedia of Engineering. 8vo. Simms. On the Use of —— 8vo. . 
D’AUBUISSON. ‘Treatise on Hydraulics. Translated by Joseph Ben- ——— On Levelling. 8vo. . . . 
nett. 8vo. SMITH. Linear ae 8vo. ° ° . 
DE LA RIVE. Traité d’Electricité théorique et appliquée. 3 vols. ———— Topographical Drawing. 8vo. . 
8vo. hf. mor. . - 9 SONNET. Premiers Eléments de Mécanique Appliquée. 18mo. hf. cf. 
Treatise. on Electricity, i in Theory and Practice. 3 STEVENSON. Treatise on Lighthouses . ° 
vols. 8vo. . - 22. SWINDELL. Well Digging and Boring 
DEMPSEY. Treatise on Drainage and Sewerage of Towns and TREDGOLD. Strength of Materials. Edited by Hodgkinson. 2 vols. 
Buildings ° | URE. Dictionary of Arts, Manufactures, and Mines. 2 vols. 8vo. 
————_ Treatise on Drainage and Sewerage of Districts and Lands -30| VALLEE. Traité de la Science du Desin. Contenant la Théorie 
DOBSON On Foundations and Concrete Works ° ° ° ° Générale des Ombres, la Perspective Lineaire, la Théorie Géné- 
On Masonry and Stonecutting . ° ° ° . . : rale des Images d’Optique et le Perspective Aérienne appliquée 
—— OnBricksand Tiles . ° © ° ° P . au Lavis, pour faire suite a la Géométrie Descriptive. In 4to, 
Emy. ‘Traité de la Charpenterie. 2 vols. 4to, et Atlas in fol. hf. mor. 25. et Atlas de 56 pl. Hf.mor. . ° 
FAIRBAIRN. On the Application of Cast and alert Iron to Build- | VicaT. On Cements. Translated by Captain Smith ° 
ing Purposes. 8vo. ° e ° = WaARR. Dynamics. Construction of Machinery. 8vo. . 
—_——_——_ Useful Information for Engineers. * 8vo. . WIESBACH. Mechanics. 2vols. 8vo. . 
FERGUSON. Handbook of Architecture. 2 vols. 8vo. hfcf. . 12. WILLIAMS. Practical Geodesy. Post8vo. . 
GANOT. Traité elémentaire de Physique. 12mo. . . -75| WILME. Handbook - Mapping, sie aie &e. 4to. plain, ‘$7. 005 
Physique 4 usage des Gens du Monde. 308 magnifiques | colored e 
Vignettes. Hf. cf. ° ° ‘ ° ° 2.00 | WrLson. Dynamics. * 8vo ° ‘ 
GARBETT. Principles of Design i in Architecture » + «+ «+ 60} WOLFER. Tabule Reductionum “Observationum Astronomicarum. 
Gauss. Méthode des Moindres Carrés. 8vo. hf. cf. ° ° . 8vo.  . 
GAYFFIERS. Manuel des Ponts et Chaussées. 2 vols. 18mo. hf. cf. 3.00 | Woop. Practical Treatise on Railroads. ” gvo. hf. mor. | 
GILLESPIE. Land Surveying. 8vo. ° ° ° . ° ° Fr 00| WooLHousE. Weights and Measures of all Nations 
————-_ Roads. 8vo. . ° . ° . - * . - 1.25) WORTHEN. Appleton’s Handbook of Drawing. 8vo. ° ° 
GODFRAY. The Lunar Theory. 8vo. . . ‘ ; ‘ 2 1.62 | YVON VILLARCEAU. panne des Arches de Pont. 4to. hf. 
GRANT. History of Physical Astronomy. 8vo. . ° e - 4.75 mor. 
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AGASSIZ, L. Recherches sur les Poissons Fossiles. Texte 5 vol. in 4to, | AGASSIZ, L. Etudes Critiques sur les Mollusques Fossiles. 4 vol. 4to. 
avec Atlas in fol. de 397 pl. — Iconographie des Coquilles Tertiaires. 4to. 
—— Poissons Fossiles,du Vieux Gres Rouge (Old Red Sandstone) | {émoire sur les Moules de Mollusques Vivans et Fossiles. 4to, 

in 4to, avec Atlas in fol. — Nomenclator Zoologicus. 4to. 12 Fasciculi. 

Poissons d’Eau Douce de Europe Centrale. Texte in 8vo, | Nomenclatoris Zoologici Index Universalis. 12mo. 
avec Atlas in fol. | Etudes sur les Glaciers. Gr. in 8vo, avec Atlas de 32 pl. 

Monographies d’Echinodermes. 4 vol. in 4to, avec Atlas in fol. Systéme Glaciére. Gr. in 8vo, avec Atlas de 3 cartes et 9 pl. 

Echinodermes Fossiles de la Suisse. 2 partes. 4to. Géologie und Minéralogie von Buckland. 2 vols. 8vo. 





Proceedings of the American Association for the Advancement of Science, 
FROM THE COMMENCEMENT. 


1848 to 1858. 13 vols. . S . ‘ : ° ; ‘ ° ° - $25.00 
1853 to 1858. Each, post-paid ‘ , ‘ . ‘ 2.00: 


XP Orders for the Importation of English, French, and German Books will be promptly executed, and at moderate prices. Early copies of all the 
new mathematical books published in England and France will be received as soon as published. 


BOOKS FOR PUBLIC LIBRARIES IMPORTED FREE OF DUTY. 
SEVER AND FRANCIS, 
Booksellers to the University, Cambridge. 
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ROBINSON'S 


COURSE OF MATHEMATICS. 


BY HORATIO N. ROBINSON, LL.D. 


I. Robinson’s Progressive Primary Arith- 


metic, 
II. Robinson’s Progressive Intellectual 
Arithmetic, 
ILI. Robinsou’s Progressive Practical Arith- 


metic, 
IV. — Key to Practical Arithme- 
t 


cy | 
V. Robinson’s Progressive Higher Arith- | 
metic, 75 | 
VI. Robinson’s New Elementary Algebra, 
VIIt. Robinson's Key to Elementary Algebra, 
VIII. Robinson’s University Algebra, 


IX. Robinson's Key to University Algebra, 100 
X. Robinson’s Geometry and Trigonome- 
try, 150 

XI. Robinson’s Surveying and Navigation, 150 

XII. Robinson's Analytical Geometry and 
Conic Sections, 

XIII. Robinson’s Differential and Integral 
Calculus, 

XIV. Robinson’s Elementary Astronomy, 

XV. Robinson’s University Astronomy, 


150 


75 | XVI. Robinson’s Mathematical Operations, 
60 | XVII. Robinson’s Key to Algebra, Geometry, 
125 


&c., (In Press.) 


For extent of research, facility and aptness of illustration, and practical usefulness, the author of this series is 
surpassed by no mathematical writer in this country. This Series has been cordially recommended by many of the 
most eminent Mathematicians in the country. Among them, — 


Hon. W. C. Larrabee, Superintendent Public Instruc- | 
tion, Indiana. 

Hon. Jona. Tenny, Secretary Board of Education, N.H. 

Hon. Lyman C. Draper, Superintendent Public In- | 
struction, Wisconsin, | 

Hon. S. H. Carpenter, Assistant Superintendent, Wis- | 
consin. 

Prof. Dewey, Rochester University. 

Prof. McFarland, Niami University. 

Prof. Thompson, Hanover College. 

Prof. Wilson, Hobart Free College. 


Prof. Stone, Iowa University. 

Prof. Beattie, Wesleyan University. 

President Rawlins, Asbury Female College. 

Prof. Standish, Knox College. . 

Prof. Hudnot, Lind University, Ill. 

Prof. H. Pomeroy, Lawrence University, Wis. 

Rev. Dr. Conrad, Cooper Female Institute. 

President D. Burbank, LL. D., Brockport Collegiate 
Institute. 

Hen. Henry Kiddle, Assistant Superintendent, New 
York city. 


NEW RECOMMENDATIONS. 


In the January and March No.’s of Ivison & Puinney’s Educational News, a list of recommendations of 
Rosinson’s WoRKS was given, ek the testimonials of several Professors of Mathematics, and of more than 
t 


Twenty County ComMMISSIONERS of the 


ate of New York, and of several Teachers’ Associations. 


Since that time, 


and within three months, the publishers have been favored with a mass of Testimonials from most important sources, 


which can only be referred to in this place. 
of the works. 


and discriminating commendations. 


Prof. D. Wood, Prof. Engineering and Physics, Uni- 
versity of Michigan. 

Prof. James C. Watson, Assistant in Observatory, Uni- 
versity of Michigan. 

Prof. S. S. Greene, Brown University. 

Prof. J. W. Patterson, Dartmouth College. 

Prof. T. Mc. Ballentine, Prof. of Mathematics, Cum- 
berland College, = 

W. H. Seavey, A. M., Principal Girls’ High and Nor- 
mal School, Boston, 

Prof. Dascom Greene, Prof. of Mathematics, Troy 
Polytechnic Institute. 

Prof. J. W. Sterling, A. M., Prof. of Mathematics, 
Wisconsin University. 

Prof. C. Tracy, Prof. of Mathematics, State Agricultu- 
ral College, Michigan. 

Prof. C. T. Farrar, Elmira Female College. 

Prof.S I. Fowler, Prof. of Mathematics, Hillsdale Col- 
lege, Michigan. 

D. B. Paine, Byhalia Academy, Mississippi. 

Prof. W. A. Clark, Principal Genesee Wesleyan Semi- 
nary. 

Prof. W. S. Rogers, Alfred Academy, New York. 

Prof. N. W. Butts, Principal Medina Academy, New 


York. 
© 8S. Throop, President Genesee County Teachers’ As- 
sociation. 





d and which furnish the highest proofs of the great value and adaptation 
The awit: names are selected from hundreds of eminent ‘Teachers who have recently given cordial 
a 


one, 6. Z. Case, Principal Red Creek Academy, New 
ork, 
Z. L. Parker, Principal Union School, Corning, New 


ork, 

Prof. W. L. Harvey, range, Mo. 

Prof. A. C. Richmond, Cotton Hill, Georgia. 

Prof. J. 8. French, London Bridge, New Hampshire. 
James Atwater, Esq., Superintendent Schools, Lock- 


port N. Y. 

Prof. E. A. Charlton, A. M., Principal Union School, 
Lockport, N. Y. 

Prof. C. W. Sanders, A. M., New York. 

Prof. E. Chamberlain, Elkhorn Academy, Wisconsin. 

J. K. Comstock, West Onondaga, N. Y. 

Prof. 7 L. Hall, A. M., Principal Union School, Bath, 


N. Y, 
E. B. Hall, Union School, Fairport, N. Y. 
Prof. Rufus Sheldon, Principal Auburn Academy, N.Y. 
Prof. Charles Fairman, Prin. Yates Academy, N. Y. 
B. C. Rade, Principal Union School, Newark, N. Y. 
= Pratt, A. M., Principal Academy, Fredonia, 


T. K. McArthur, North Sharon, Pa. 

Prof. D. Brown, A. M., Cockrum, Miss. 

Prof. J. B. Snow, Principal Union School, Lyons, N. Y. 

Prof. T. Baldwin, Indiana Norma! Institute, Burnetts- 
ville, Ind. 


= For 25 Sorip Paces or TestimontAts from practical and successful educators, see Ivison, 
Puinney, & Co.’s Descriptive CaTaLocur, and “News.” 


K&S Single copies of such of these books as are used in classes sent at half price to Teachers for 


examination with a view to introduction. 


IwWrsown, 


Liberal terms for first supplies. 
eFPwaiIinnNEY, 


& Co.,, 


Publishers, 48 and 50 Walker Street, New York. 
































STATE RECOMMENDATIONS. 


4 > 
+ > 


THE AMERICAN EDUCATIONAL SERIES, 


PUBLISHED BY 


IVISON, PHINNEY, & CO., NEW YORK, 


Has been RECOMMENDED in whole or in part by the present or recent SUPERIN- 





TENDENTS OF PustLic INstRUCTION, or the Boargps or Epvucarion, generally both, 
in the following States and Territories, — comprising nearly all that have adopted a 
Uniform System of Scoot Text-Books since the publication of this Series, viz.: — 


Hon. MARK H. DUNNELL, Superintendent of Public Instruction, Marne. 
Hon. JONATHAN TENNEY, late Secretary of Board of Education, New HampsHire. 
The BOARD OF EDUCATION of the State of Vermont. 
Rev. BARNAS SEARS, D.D,, late Secretary of Board of Education, MassacuusETTSs. 
Hon. ROBERT ALLYN, late Commissioner of Public Schools, Raope IsLanp. 
Hon. VICTOR M. RICE, late Superintendent of Public Instruction, New Yorx. 
Hon. ANSON SMYTH, Superintendent of Public Instruction, On10. 
Rev. JOHN B. THOMPSON, late State Agent of New Jersey. 
Hon. H. C. HICKOK, Superintendent of Public Instruction, PENNsYLVANIA. 
Hon. JOHN M. GREGORY, Superintendent of Public Instruction, Mrcniean. 
Hon. IRA MAYHEW, late Superintendent of Public Instruction, Micuiean. 
The BOARD OF EDUCATION of Ixtrvors. 
Hon. N. W. EDWARDS, late Superintendent of Public Instruction, ILL1Nors. 
Hon. LYMAN C. DRAPER, Superintendent of Public Instruction, Wisconsin. 
Hon. A. C. BARRY, late Superintendent of Public Instruction, Wisconsin. 
Hon. THOMAS H. BENTON, Jr., Secretary of Board of Education, Iowa. 
Hon. JAMES EADS, late Superintendent of Public Instruction, Iowa. 
Hon. WM. C. LARRABEE, Superintendent of Public Instruction, Inp1ana. 
.- JOHN D. MATTHEWS, D.D., Superintendent of Public Instruction, Kentucky. 
. WM. SPRIGG HALL, Superintendent of Public Instruction, Minnesota. 
. C. H. WILEY, Superintendent of Public Instruction, NorrH Carouina. 
. W. F. PERRY, late Superintendent of Public Instruction, ALABAMA. 
. S. W. GREER, Superintendent of Public Instruction, Kansas. 
. J. H. NOTEWARE, late Superintendent of Public Instruction, Kansas 
Hon. JOHN H. KELLOM, Superintendent of Public Instruction, Nepraska. 


THE SERIES EMBRACES 


Sanders’s New Readers, Spellers, ete. | Fasquelle’s French Series. 

Robinson’s Complete Mathematics. | Woodbury’s German Series. 

Thomson’s Practical Arithmetics. | Hitchcock’s Anatomy and Physiology. 

Willson’s Historical Series. | (New.) 

Wells’s (D. A.) Philosophy, Chemistry,and | Spencerian Penmanship. New ed. 9 books. 
Science of Common ings. All Illustrated. | O’Donnell’s Penmanship. 8 books. 

Wells’s (W. H.) Grammar. 280th ed., Revised. Bryant & Stratton’s yg oe g. In Press. 

Colton & Fitch’s Geographies. | Schuster’s Drawing-Books. rinely engraved. 

Gray’s (Asa) Botanies, Graded. 2,500 cuts. | Ivison & Phinney’s School Records, Dia- 

Bradbury’s School Music-Books. 10 books. | ries, Registers, etc., etc. 


> DESCRIPTIVE CATALOGUES (of 160 pages), and “THE EDUCA- 
TIONAL NEWS,” (quarterly,) with matter interesting to Teachers, descriptions, 
notices, testimonials, prices, etc., sent free, on request. 


«> Liberal Terms for Specimen Copies and first supplies for Schools. 


«> Teacuers’ Free Reapinc-Room, with Educational Journals, etc., open in 
business hours. 


IVISON, PHINNEY, & CO., : 
Publishers, 48 & 50 Walker Street, New York. -: 























